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POWER FOR PRIVATE FLYERS 


To the 22,000 licensed private flyers in America, finer airplanes 
than ever before are now available: Grummans, Stinsons, Spartans, 


Beechcrafts, Bellancas, Lockheeds, Wacos, Howards, Barkley Grows. 


All great airplanes. All faithfully serving private owners. And all 
available with the dependable power of Pratt & Whitney engines. 

PRATT & WHITNEY AIRCRAFT 

One of the three divisions of 

UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 
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B IGGER, better, more exciting than ever, the 1940 
National Air Carnival at Birmingham. Alabama, 
June 1st and 2nd, bids you a gracious welcome. 

So popular was this event last year that more than 
200,000 people witnessed this great spring spectacle. 

Here you can thrill to the sight and sound of the 
country’s top-flight airmen stunting in the clouds or 
skimming around the pylons in feats of daring and 
hair-trigger precision in handling. 

Here, at the Municipal Airport, in true Southern 
fashion, you may have your ship cared for, and fueled 
and lubricated with Texaco Aviation Gasoline and New 
Texaco Airplane Oil. Using Texaco, you’ll realize why — 
Afore scheduled airline mileage, within the U. S. and 
to other countries, is flown with Texaco than with any 
other brand. 

Texaco Aviation Products are available at all impor- 
tant airports, or through more than 2300 Texaco ware- 
housing points. 

The Texas Company, Aviation Division, 135 East 
42nd Street, New York, N. Y. 
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lar- Htin« routes K 1.31 (Royal 
Lines) lias built its reputation 
for dependable service witli Douglas DC-2 and 
DC-3 equipment. Now KLM augments its West 
Indies service with new Douglas DC-5 transports. 
Thus will travellers in Netherlands and British 



West Indies, Colombia and Venezuela enjoy the 
safety and comfort of the Douglas tricycle gear and 
be delighted with the airviews made possible by 
DC-5 high wing and circular fuselage construction. 
And KLM profits by the operation and maintenance 
economies built into these latest Douglas trans- 
ports. Douglas Aircraft Co., Inc., Santa Monica, Calif. 






F )WER at your finger tips . . . instantly, abundantly 
and in a smooth, effortless flow from the very 
moment you open the throttle! That's the quick-as-a-cat 
performance which is winning pilots by the score to 
Lycoming light-plane engines. No long warm-up . . . 
no hesitation or bucking on take-off ... no halting or 
skipping, even after long glides. The Lycoming is there, 
no matter how suddenly you “give her the gun !’ ’ Specify 
power by Lycoming in the plane you buy . . . the champion- 
ship engine that shines as brilliantly as a star in the 
light-plane industry and whose performance is as thrifty 
as a Scotchman and quiet as a mouse, as smooth as satin 
and dependable as a watchdog. Fly behind a Lycoming 
and feel the difference! 

SEND FOR FREE LITERATURE: Illustrated folders on Lycom- 
ing light-plane engines may be obtained from all Taylorcraft, Piper 
Cub, Luscombc or Aeronca dealers. Or write Department A540, 
Lycoming Division, Aviation Manufacturing Corporation, 
Williamsport, Pennsylvania, U. S. A. Cable Address: Aviatcor. 


LYCOMING 




THE STARS OF THE SKYWAYS 

Illustrated is the new Lycoming Geared 75- 
horsepower engine. Other models are 50, 55 
and 65-horsepower. They are all four-cylinder, 
horizontally opposed, air-cooled— available 
with either single or dual magneto ignition. 


FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 
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165 HP . . . 2100 RPM ... 332 LBS. . . 
37 ’4" overall diameter . . . these are CAA 
approved specifications of the new Warner 
Super Scarab (at left). To keep this engine 
young and vigorous, Warner engineers spec- 
ify tough, strong Nickel alloy steels which 
resist wear and withstand fatigue. Nickel 
alloy steels assure uniformly improved me- 
chanical properties and long service life. 


NICKEL*"" 

STANDARD IN SCARAB 

SAE 

3115 Com ring 

3120 Rocker arm socket 

3130 Crankshaft coupling pin 

3130-3135 . . Prop Hub retaining not 

3135 Rocker arm socket nut 

3140 Crankshaft 


3250. . 
X4340 





4615. 

4615. 

2330. 

2340. 


Pump idler drive: 
Crankshaft gear 
.Con rod cap 
.Con rod link 


More sport when sport planes have more power. 
This 4-place Harlow is stepping out with a 165 HP 
Super Scarab built withreliableNickel alloysteels. 

Owners of private planes and airplane opera- 
tors save money when stressed motor parts are 
made from strong, long-wearing alloys containing 
Nickel. Your inquiries are invited regarding these 
time-proved materials. 


3250 Roller sleeve 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK, N. Y. 




D ELIVERY of the first Boeing 307 Stratoliners, 
heirs to the supremacy of the Flying Fortresses and 
the 314 Clippers, signalizes another outstanding Boeing 
achievement in aviation history. Not only does this event 
introduce a new era in over-land air transport progress, but 
it marks the climax of Boeing’s 4-engine program. This 
long-range program began with the construction of the 
Flying Fortresses, then came the 74-passenger Model 314 
Atlantic-type Clippers, and now the Stratoliners, designed 
to capitalize on the advantages of “upper level” flying. 


Boeing is delivering five of the Stratoliners to TWA for 
transcontinental service, and three, known as “Strato- 
Clippcrs” to Pan American Airways. Six more Model 3 14 
Clippers are now under construction for Pan American. 
Meanwhile, on a steady production line basis, Boeing has 
been delivering 4-engine Flying Fortresses for the past 
several months at the rate of one every four working days. 
Additional orders for still more advanced airplanes of the 
Flying Fortress type have just been received from the U. S. 
Army Air Corps. 


j teoeuitf luU aUoayi iuuit ta+nowiouA aiAftianei today! 




For Lasting Wear 





Let 's Stand Off and Look 
at This Aviation Training 


What Do You Expect to Get? 

First of all — you expect training which 
qualifies you for a good position in aviation. You expect to be 
trained on fine modern equipment ... by skilled instructors . . . 
according to best approved methods. You expect to live comfort- 
ably — to find pleasure as well as work at your school. 

Here’s What You Get At 

SPARTAN 


School of aeronautics 


The prestige of a famous aviation school approved by U. S. Civil 
Aeronautics Authority. A fleet of 15 modern airplanes for com- 
plete flight training. 32 classrooms, shops and laboratories for 
technical training! Complete laboratories of latest radio equipment. 



The Howard for 1940 pictured above, 
when fully equipped with two-way 
radio, night and "instrument" flying 
equipment, is capable of carrying four 
persons (licensed for five) and bag- 
gage over 1250 miles NONSTOP; or 
five persons and baggage over 1000 
miles NONSTOP— all without OVER- 
loading at takeoff. 

Range has an even more important 
function, however; it enables the pilot 
to "fly around" bad weather or return 
to point of departure, if need be, when 
the going gets too tough. There is also 
PEACE OF MIND in flying without 


exceeding the load for which the air- 
plane is designed. 

In ground to ground speed made 
good at normal flying altitudes, this 
Howard for 1940 bows to no make in 
its power class, but — the only proof of 
this is to fly side by side with other 
airplanes and convert "claims" into 
actualities. Try it. 

Important as are range and speed, 
however, it's the RIDE you get in this 
superstable high winged monoplane 
that will win you. It "arrows through" 
in the groove and gets you there in a 
mood to "do things", be it work or play. 


Ask for a copy of the 1940 Aircrafter, but more important, ask 
for a demonstration — flying is believing. 






WITH THE SAFEST RUNNING GEAR 





O NE more proof of the superior performance, 
dependability and safety of Goodyear wheel 
equipment is its adoption on the new Cessna 
T-50 Personal Transport. 

On this sleek twin-engined, five-place ship the 
retractable landing gear is equipped with 
Goodyear tires, tubes and Goodyear Hydraulic 
Disc Brakes. 

You get an idea of the Goodyear Hydraulic 
Disc Brake’s velvet-smooth, quick-stopping action 


when we tell you this fast twin-motor job needs 
a landing run of only 630 feet — less than a 
standard city block. 

This dependable safety underwheel explains why 
so many new commercial, private and military 
ships are being Goodyear-equipped. On your 
new ship let our engineers show you the advan- 
tages of specifying tires, tubes, wheels and 
brakes built to work together as a balanced unit. 
Just write: Aeronautics Department, Goodyear, 
Akron, Ohio, or Los Angeles, California. 



ON YOUR NEW SHIP SPECIFY GOODYEAR 


[RPLANE TIRES. WHEELS 


I D BRAKES 



CONSOLIDATED 

AIRCRAFT CORPORATION . 

San llicgo • • EST. 1925 


CONSOLIDATED 

XB-24 ★ U.S.ARMY 

of the drawing board 
into the air with history- 
making speed. Conception 
to flight in just nine months. 
A triumph of Consolidated 
manufacturing coordination 



nd It Indispensable 




NORTHWEST AIRLINES. 
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L. E. Koerner, Sup't. of ship overhaul at 
the Northwest Airlines says: "The handiness 
and adaptability of your SIOUX All Angle Drill 
enables us to gain access to hitherto inaccessible 
places. We are well pleased with this handy tool." 

All branches of the Aviation Industry are find- 
ing SIOUX Tools the short-cut to speed, efficiency 
and precision. 

SIOUX Aircraft Tools include the popular 
SIOUX Aircraft Dual Action Valve Seat Grinder; 
SIOUX Valve Face Grinding Machine Wet 


SIOUX Electric Drills, 
Abrasive Discs, etc. 


es; SIOUX Phenol 


Write for full information 



WORLD OVER | 

ALBERTSON & CO., INC. * '3 

SIOUX CITY, IOWA, U. S. A. 
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• With the weight of modern aircraft 
hovering in the neighborhood of 
twenty-five tons— it still remains impor- 
tant that every single pound of material 
used work to pay its way. 

Republic ENDURO* Stainless Steel 
works to the advantage of both build- 
ers and operators of aircraft of every 
type, because it combines in one metal 
five important qualities. 

High Weight-Strength Ratio: 
ENDURO shows tensile strengths in 
excess of 185,000 pounds . . . longer 

permits more pay load. 

High Corrosion-Resistance: 

Permits lighter sections — shows 



High Heat-Resistance: 

Handles hot exhaust gases with little 
or no scaling— retains strength and 


High Speed in Fabrication: 

Modern speedy welding methods 
have practically no effect on the 
physicals of ENDURO — yet pro- 
duce smoother surfaces. 

High Decorative Value: 

Equally good for interior and cx- 

ENDURO is made in all commercial 
forms. It is already extensively used in 
exhaust stacks, manifolds, heaters, fire- 
walls or diaphragms, fuel tanks, pon- 
toons, wing and fuselage construction 
and interior decoration. Somewhere in 
every ship there's a place where this de- 
pendable metal can do a better job. May 
we give you technical information on 
the many grades of ENDURO and help 
you find the applications where they 
will serve you best? 





. . . And the Slickest Medicine 
is the Right Fafnir Bearings! 

The tracing above shows how the chief engineer 
of a well-known aircraft plant licked "Fluttering 
Flippers” in his current production job * * You’ll 

thing just as good” . . . he’s lettered "Fafnir” in the 
right place, right on the sketch! For countless 
problems that come up when friction threatens to 


plane, the solution’s as simple as that. In the Fafnir 
Aircraft line, you’ll find the right bearing, already 
engineered to a maximum capacity /weight ratio, 
already provided with the right seals and shields 
and lubricant for the job 5 5 No matter which 
Fafnir you choose, you can be sure it possesses 
the in-built quality that you and all other air- 
craft manufacturers have recognized for the past 
ten years. Write for the Engineering Manual. 
The Fafnir Bearing Company, Aircraft Division, 
New Britain, Connecticut. 
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THE BALANCED LINE — MOST COMPLETE IN AMERICA ... 
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A PAYLOAD STAR and a Pilot's Airplane 9 Tool 


The new Lodestar receives STAR billing with opera- 
tors who use this 1 4-passenger Lockheed on regular 
schedules. Yet in the day-in day-out routine of steady 
operation it is delivering the airline job for which it 
was designed, carrying large payloads at speeds that 
lower ton-mile and seat-mile costs. 

Naturally, operators value this kind of profitable per- 
formance. But that isn’t all! Pilots who fly these great 


transports at cruising speeds well over 200 m.p.h., 
with full loads, say, "It’s a pilot’s airplane.” New re- 
sponsiveness, ease of control and stability . . .These are 
inherent Lockheed qualities that make the Lodestar 
a favorite not only with operators who own them, but 
with the men who fly them! 

Lockheed Aircraft Corporation, Burbank, California 
Representatives Throughout The World 
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One of LOCKHEED’S new SEWING MACHINES 


Yes, that's what ft is. But it doesn’t 
sew fabric. It "sews” Alclad alumi- 
num alloy by a continuous row of 
spot welds, automatically spaced 
and so perfectly overlapped that 
scientific stress analyses prove this 
smooth union superior to riveted 
seams for many purposes. 

It's just one step in the fabrication 
of a Lockheed, but it's the result of 
months of collaboration between 
Federal Machine and Welding Co. 
experts, electrical designers and 
Lockheed's Engineering Dept. 


Advanced airplanes demand these 
advanced manufacturing methods. 
A forward step, such as this, may 
cut the weight 2.3% and increase 
the strength of a number of the 
airplane parts. The sum total of all 


these small advantages makes the 
difference between just ordinary air- 
planes and Lockheeds. 

Add up these improvements and 
you’ll understand why airline op- 
erators the world over say — 


LOCKHEEDS 


CONTINENTAL goes LODESTAR, too! 


Coronado spent torturous months 
on the "Trail of the Conquistadores” 
but today travelers of Denver, Colo- 
rado Springs, Pueblo, Santa Fe, Albu- 
querque and El Paso cover those same 
miles in luxurious minutes via Conti- 
nental Air Line Lockheeds. 

Proof of operator and passenger 
enthusiasm lies in the fact that three 
new fourteen passenger Lodestars 
have been placed in service on Con- 
tinental's "Sun Trail” route. 


Here’s why 

Here’s a Lodestar floorplan. Passengers like 
it because it gives them 747 cu. ft. of cabin 
luxury— 53 cu. ft. for each individual. (Com- 
pare that spaciousness per passenger to other 
transports.) Stewardesses like it because 
newly designed equipment, compactly fitted 
in 60 cu. ft. of roominess, makes her duties 
easier. Pilots like it because it handles as 
easily as a small airplane. Operators like 
it because all these new comforts are com- 
bined with Lockheed’s famous standards of 
high performance and profitable operation. 
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The SPERRY "FLYING LABORATORY" 


TomorM'oiv flies in this new LOCKHEED 


Look into the future. Dream of every perfection in instrument 
improvement you can. Imagine controls as unimaginable as 
the Sperry Gyropilot was 15 years ago. Think of aerial navi- 
gation as simplified as reading an air speed dial. 

And you may be certain that these steps into the future are 
undergoing research. NOW, in this Sperry Flying Laboratory. 
There's no other ship like it in the world. 

It provides Sperry work-while-you-fly engineers with every 
facility for test-in-flight experiments. The interior is espe- 


cially fitted as a work shop and recording office. Rapid-change 
instrument panels are a part of the design. Even a special 
turret for celestial observations is provided. 

Although basically this is a standard Lockheed, its amazing 
adaptability makes it exactly the airplane for so highly spe- 
cialized a job. That's one of the reasons that Lockheeds have 
so often been identified with unusual aviation projects. 
Lockheed Aircraft Corporation, Burbank, California 
Representatives Throughout The World 
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the Birdmeris Perch 


One thing we're strong for is giving credit where credit is due. Pennsylvania-Central Airlines 
has just begun its I4th year of operation. The Anniversary is noteworthy, for throughout that 
span, there has been no fatality to passenger or crew member. So, in our official capacity as 

Manager of Gulf's Aviation Department," we want to say that we're down- 
time they've used our products for sis years of that time — and since 1938 used 

MAJOR AL WILLIAMS, alias "Tattered Wing-Tips.” Mgr. Gulf Aviation Products, Gull Bldg., Pittsburgh, Pa. 


Editor of the f 


DOWN MEMORY LANE 

Some of you veteran Perch fans may re- 
member that back in December, 1937, a 
correspondent asked what happened 
when a bird tangles with a propeller. 
Whereupon half our readers promptly 
tangled with the other half in an argu- 
ment tltat lasted till we called it off for 
lack of evidence in September, 1938. New 
evidence recently appeared in a News- 
week magazine paragraph reproduced be- 
low. Looks like both the "goodbye-bird" 
and the "goodbye-motor" factions were 
right. 



Ever notice how two fighters can look 
absolutely evenly matched until the bell 
rings? Then one will absorb punishment 
like a sponge while the other folds al- 
most under one punch. 



Oils are like that, too. They look alike, 
but there's no end of difference in their 
stamina. The reason? Just like with fight- 
ers, it's the way they're trained down or 

That's why we recommend Gulfpride 
Oil as the oil that can take it! For Gulf- 
pride is refined not only by conventional 
methods but also by the Gulf-invented 
Alchlot process that works out up to 
20% mote surplus waste and sludge. And 
when you refine a 100% Pennsylvania 


that thoroughly, you've got a lubricant 
that can lick friction to a standstill! 



FIGURE-SHARKS ONLY 

A pilot with a fifteen-passenger plane of- 
fered to take a high school class of 30 — 
15 boys and 15 girls— for a ride. When 
they reached the airport, it was discov- 
ered that time would not permit more 
than one flight, hence half the class were 
out of luck. Hearing the teacher and prin- 
cipal decide to line the class up and count 
out every ninth pupil till only 1 5 remained, 
the star mathematician immediately fig- 
ured out what places the boys should pre- 
empt so that every girl would be left on 
the ground. Can you do it? 

We've got the right answer handy, so 
send in yours to Professor Wing-Tips to 
be checked. 


THIS MONTH’S WHOPPER 

Dear Major: 

Here is a story that I suppose you will have 
to publish as a whopper though it is as true 

As we all know, airplanes need a good, high- 
test and high-octane gasoline like G.A.G. 
(Aclvt.) But what most people don't know 
is that motorcycles do also. But maybe I 
better get into my story. 

Last Sunday— a bright, sunshiny day — 1 
was breezing along on my puddle jumper 

law out for a spin. You guessed it, 1 ran ouc 
of gas on a lonely road. 

Well, sir, there was nothing for me to do 
but push popeyde and battle axe to the 
nearest source of gas, the local airport. When 

Gulf Aviation. So, not without crossing my 


fingers against getting put out of even the 
dog house, I filled her up. 

Then I wheeled her over to the runway, 
Old Frozen Face climbed on back, and I 

Major, before 1 even knew what was com- 

To give the old girl credit, she never peeped. 
Just hung on and let me do the thinking. 



Having read some time ago that the first 
planes were controlled by shifting the pilot's 
weight, 1 leaned to the right and cut the 
switch. Believe it or not, we came out of that 
right turn with exactly enough speed to glide 
five miles back to the airport. You sec, those 
tilted footboards got too much pressure under 
them and lifted popper, m.id. and me in 
under a fifty-foot run. 

Now here's the trouble, Major; also the 
blessing. I don't have a solo license, so the 
G A.A. won’t lerme develop my new G.A.G. 
fiyingeyde without some dual instruction. 
And every cent I had saved went for railroad 
fare for my mother-in-law who left next day 
to live with my brother in California. 

larger ones in proportion. 


Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 
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for your great service records . . . your new 
Douglas DC-3 Airliners . ..and your further 
excellent judgment in specifying, as usual ... 

Spioneer instruments® 


in honored place in the sun is aptly signalized by 
lew fleet of Douglas DC-3's, s 


PIONEER INSTRUMENT 



2823 3 







ihe a. o. coBPORiOT, 
156 West 52nd Street, 
New Tork, N. *• 


March 25, 1940 
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imately one year, our operation, 

they are very ^U suite app rox- 
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operating 


Very truly yours, 

pEmSYLVANlA-^f^ 

Airlines wWP 


Luther Harris , 

. t of Maintenance « 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 


136 WEST 5 2nd STREET, NEW YORK, NEW YORK 





" matchless ground control, 
w hHe soft oil-and-air type, 


extra-long shock struts cushion the roughest fields." 



7 IHE natural enthusiasm of the designer and builder 
for this brilliant Cessna T-50, are evident in the above 
remarks on its performance, quoted from Cessna's 
description. 

The Bendix Pneudraulic Shock Struts, so largely respon- 
sible for these "viceless landing characteristics," bring 
this highly desirable type of ground maneuverability to 
air transport and military aircraft with equal facility. 

A very large percentage of such airplanes, which are 
most discussed because of outstanding performance, are 
painstakingly engineered to land, taxi and take off smoothly 
on Bendix Pneudraulic Shock Struts. Bendix landing-gear 
data and the specialized engineering competence to make 
best use of this data, are at the free disposal of every air- 
craft designer. 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION 
South Bend, Indiana 

f AIBPUK! WHEELS, BRAKES. PNEUDBAULK SHOCK STRUTS, TAIL KNUCKUS, PILOT SEATS ^ 
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» According to the Nnv York 
Herald Tribune the Safety Board of 
the Civil Aeronautics Authority has 
reported that pilots with less than 200 
hours of flying time were responsible 
for 47% of the non-air-line accidents 
investigated. They recommended that 
the public should be careful in its 
selection of pilots for flying and sug- 
gested asking for the pilot's certificate 

This is certainly good advice but we 
do hope the C.A.A. doesn't start re- 
quiring a pilot to display his license 
and photograph in the airplane, as is 
now generally required of a taxicab 
driver. Every such photograph we’ve 
seen so far has made the taxi driver 
look like Public Enemy Number One, 
and we're sure a similar requirement 
for an airplane pilot would have the 
same effect, — limiting passenger traffic 
to individuals wearing very thick 

» The papers arc making a big fuss 
over the fact that an eighty pound 
midget, living in Boston, has just ob- 
tained a pilot’s license. Shucks, it has 
been well known for twenty years in 



the aircraft industry that midgets must 
have been used for pilot, crew, and 
passengers in obtaining the advertised 
performance of almost all airplanes. 

» In the late-lamented Russo-Finnish 
War we’re glad that the first practical 
test of dropping soldiers by parachute 
didn't work out so well. Reports stated 


that the soldiers were easily picked off 
by the ground troops they were sup- 
posed to surround. We've never rel- 
ished the idea of a parachute jump all 
by itself, without having to duck and 
try to assemble a machine gun at the 
same time. Even if they got around 
to dropping us inside of a concrete 
pill-box or a whippet tank, we 
wouldn’t like it 

» The Army’s announcement of 
the new big bomber being built by the 
Douglas Company is certainly inter- 
esting, — seventy tons, two hundred 
and ten foot span, cruising range of 
more than six thousand miles, and 
more than fifty per cent bigger than 
the Dornicr DO-X. 

» We’re wondering if the structural 
engineers of the Army and Douglas 
took into account the fact that any air- 
plane that size should be designed to 
withstand earthquake shocks as well 
as air and landing loads? 

» Speaking of that 210 foot span,— 
we’re betting it isn’t listed on the 
Douglas drawings as exactly 210 feet. 

cal draftsman who could resist putting 
down exact dimensions, no matter how 
impractical they might be. So we 
have a hunch that the dimension on 
the drawings is 210.4625 feet or some 
similar figure. 

» The Navy is now considering the 
construction of a dirigible aircraft 
carrier for use in coastal patrol. This 
dirigible is to have long range, possi- 
bly three times the speed of surface 
craft and, according to newspaper 
description, would never be used itself 
for direct attack on an enemy base. 
It would carry aircraft which would 


either be launched for making the 
attack on an enemy coastline or for 
the patrolling of our own coast line. 

This all sounds practical enough ex- 
cept for one thing, — the matter of pip- 
ing the Admiral, and his flying barge, 
aboard, with the dirigible’s officer and 
his side boys standing at attention 
around a large opening in the bottom 
of the dirigible. We've seen too many 
officers knocked flat by their own 
swords while standing still on dry 
ground. Of course they might wear 
parachutes and inflatable vests, in case 
of errors, but we doubt that the extra 
equipment would go very well, sartor- 
ially, with cocked hats and gold braid. 
» With the great influx of foreign 
and domestic orders, the difficulty of 
obtaining materials, the turnover in 
experienced employees, and the neces- 
sity for financing plant expansions and 
machinery purchases, we are sure that 
all airplane manufacturing executives 
have plenty of headaches these days. 
Accordingly we’d like to pass along a 
helpful bit «f poetical philosophy com- 
posed by Ed. Noonan: 

“When in trouble, 


When in doubt, 



» With a hot political campaign just 
getting under way we’re surprised 
that the recent sun spots which dis- 
rupted all telegraph and radio service, 
including the radio activities of the 
airlines, haven't been blamed on either 
political party by the other. 
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TAKE TO THE WATER 


By Carl Norcross 

Assistant Editor 

Operators are missing a bet 
if they fail to follow crowds 
to the waterfronts, where 
substantial profits may be 
had from a seaplane base. 


AUL REVERE’S old slogan of, 
"One if by land, and two if by 
sea,” might well apply to the op- 
erator's share of profits from a fixed 
flying base. As flying on floats be- 
comes more popular every year, op- 
erators who are moving their bases to 
the water fronts are reaping a very 
practical harvest. Seaplane operation 
is striking a responsive chord with the 
American public, which seems ready 
and wining to pay cash for the fun of 


flying on the water. 

The coming summer should be the 
best in history for seaplane operators. 
In the past year under the direction of 
CAA's Major A. B. McMullen, the 
joint CAA-NYA seaplane base pro- 
gram has added some 300 floats at 
strategic spots throughout the country 
and there will be more soon. This 
gives a seaplane pilot something that 
he has always needed — an easy way to 
get himself and his passengers ashore. 



and a way to refuel at specially de- 
signed docks where wings will not be 
damaged against high pilings or other 
obstructions. In short, the more sea- 
plane bases, the more places there arc 

Seaplane operation offers the fixed 
base operator many advantages. The 
smart business man goes where the 
crowds are. No one needs to be told 
where the crowds are all summer long 
— when flying business is best. There 
is hardly a lake or river in America 
that is not lined with summer resorts. 
Along many of our coastal areas, 
especially along the East Coast with 
its hundreds of miles of inland water- 
ways, people by the thousands swarm 
in from the large cities. And they all 
have money in their pockets. 

An experienced seaplane operator 

kinds of places, with both wheels and 
floats, summed up his recominenda- 

"The ideal place for a fixed base op- 

is a crowd of people. There must be 
a stable population from whom we'll 
get students and charter hops, as well 
as sight-seeing. Then there must 
be a transient population tliat will 
keep giving us a steady source of new 
customers. I also want my base 
located so that I’ll get as much free 
advertising as possible — so that the 
crowds will see us taking off and land- 
ing many times a day. When you add 
these things all together, a seaplane 
base at a summer resort is the host 
bet.” 

Operators who are forced off busy 
airports by the airlines should con- 
sider moving to a water base. Here 
is a God-given airport which often 
stretches for miles. Perhaps the CAA 







good-sized hangars on Lake Union 
and over fifteen seaplanes between 
them. Kurtzer has twenty CAA col- 
lege students in addition to his regular 
work. Other Washington float op- 
erators are the Olympia Air Trans- 
port at Olympia, and Hubert & Dillon 
of Tacoma. In Portland, Ore., Art 
Whitaker, who is a Cub distributor, 
has been pushing seaplane flying for 

Several operators have found the 
lake regions of Michigan, Wisconsin 
and Minnesota are ideal places for 
summer operations. At Milwaukee, 
the Lange Aviation Corporation has 
its base right in the city. Cus- 
tomers can practically step from their 
offices or homes right on to the base. 
Lange has Cubs, Luscombcs and Fair- 
childs of his own, and many pilots in 
that area come to him in the spring 
to have wheels removed and floats put 
on their ships. 

In Michigan, Irving Woodhams 
who operates out of the Kalamazoo 
airport also has a summer base at 

ready-made crowd waiting for him. 
He operates several ships, including a 
Cessna, on floats. If his customers 
get tired of fishing at home, he can 
hop them up to the lakes in the wilds 
of northern Michigan in a few hours. 

Charles L. Davis of Detroit, oper- 
ating Seaplane Sales, Inc., does in- 
struction work and hopping with three 
Cubs. Business is good, he tells us. 
Michigan has over 40 seaplane bases, 
due in a large measure to the active 
work of State Director Floyd Evans. 

In Davenport, Iowa, Allied Aircraft 
Sales has a base on the Mississippi 
river. The operator there has a dock, 
a marine railway and a hangar re- 
cently constructed. On Medina Lake, 
some 20 miles out of San Antonio, 
Texas, a new seaplane base has been 
(Turn to page 94) 
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DON’T GIVE UP THE SHIP! 


To the 10,000 Civilian Pilot 
Training Students, we say, 
"Keep flying this summer". 


L IFE begins at 40 . . . hours! The 
I real fun of flying is about to 
commence for the 10,000 new Civil- 
ian Pilot Training students. With 
the long, summer days just ahead, 
you are about to collect profitable 
flying dividends on your training in- 

There has been plenty of fun in 
the first 35 or 40 hours. We don't 
need to tell you that. You still get 
a kick out of recalling those first 
eight hours of instruction, and the 
deep thrill of your first solo. You'll 
never forget that! There was real 
satisfaction in the rest of your train- 
ing, too, when step by step, you mas- 
tered smooth take-offs and landings, 
precision turns and when you finally 
flew with the easy coordination that 
made you part of the airplane. 

That was all fun — sure. But it 
was nothing compared with the en- 
joyment you will get out of being on 
your own. Up to now you've been 




like a circus horse, running 'round 
and 'round the ring, going through 
your paces under the eye of your 
instructor. That training 'had to 
come first, of course. Now you are 
soon to be on your own and you can 
do a little galloping across distant 
pastures. You'll be the boss. 

Many of you live in the same area 
where you’ve been getting your in- 
struction. You will want to buy fly- 
ing time from your own instructor. 
If you have a summer job, you can 
still find plenty of time to fly dur- 
ing the long evenings and on week- 

About half of you are at college 


away from home and if you fly this 
summer you will need to locate a new 
operator who rents airplanes. It is to 
you especially that we say, “Don't get 

After you go home in June you 
will probably go out to the airport 
near where you live and perhaps 
things won’t scent quite the same. 
There may be some strange faces, and 
you may not know the airport man- 
ager or the operators. 

But don’t let these things stop you 
front flying. At all airports, strang- 
ers quickly become friends. In your 


love of flying you have a bond that 
will soon make you one of the crowd. 
A few flights will make you feel at 
home on the field. 

If the make of airplanes used near 
your home is different front the kind 
in which you learned, a few trips 
around the field with the operator will 
make you familiar with any differ- 
ences. Most operators will not charge 
you dual time for these brief check 
trips. You may have learned to fly 
in a tandem ship, for example, and 
if the ones you will fly in this sum- 
mer are side-by-side planes, a short 


time in the air will make you feel at 
home. CPT instruction is basically 
sound and you can master differences 
in various light planes without any 
trouble. 

Of course if you want to fly a 
larger ship, in the class heavier than 
the light plane, you will need perhaps 
five hours of dual time. You will 
enjoy every minute of it. Flying dif- 
ferent kinds of ships is always inter- 
esting and is something you should 
look forward to. 

Summer flying, you will find, is a 
lot more pleasant than winter flying. 
The weather will be warm and balmy. 
Fields will be grass covered, and 
there will be no frozen ruts such as 
you bounced across last winter, or 
ponds of water and mud such as you 
encountered during the spring. The 
landscape is going to be much more 
interesting, too. 

If you have been an aviation fan 
for several years, as is probably the 
case, you have spent plenty of time 
at airports watching other pilots climb 
into a cockpit and go zooming off 
across the field. Above all men 
around an airport, the pilot is most 
admired. This summer the crowds 
lining the field will be watching you 
as the center of attention. 

One of the big thrills this summer 
(Turn lo page 107) 








STREAMLINED 

AIRCRAFT 

PRODUCTION 


By 

Don I. Carroll 

Vice-President and plant manager, 
Vultee Aircraft, Inc. 


M ORE PLANES and more profit 
per square foot of floor space 
has been the aim of the Vultee Air- 
craft Company in the construction of 
its new factory. A special set of 
circumstances, combined with remark- 
able teamwork on the part of all the 
men who have worked to make this 
possible, has enabled us to realize the 
dream of all production men — the ideal 
factory for a given production problem 
— or at least as nearly ideal as any- 
thing planned and built by human 


As told to 

Chas. F. McReynolds 

Pacific Coast Editor, 

Aviation. 


beings may ever be expected to prove 
itself. For we have been able to 
design simultaneously a whole series 
of Vultee airplanes, the factory in 
which to build them, and the equip- 
ment with which to do the work. For 
some months now we have applied 
every facility at our command to the 
proper solution of this three-fold prob- 
lem. The aircraft themselves — the 
Vultee basic and advanced trainers, 
basic combats, and pursuits — were 
planned to fake advantage of every 
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known production tool. At the same 
time the factory was laid out to pro- 
vide for an expansion program which 
has increased our total floor space 
from 150,000 sq. ft. to more than 
335,000 sq. ft. Those square feet of 
floor space were so planned as to elim- 
inate every possible obstruction to 
smooth production. We sought to 
streamline the production line through 
eliminating lost motion or idle time of 
parts in process. And we tried to 
equip the factory with the latest and 
best machinery that we could build or 
buy. More than §650,000 has gone 
into the purchase of new machinery 
and equipment with which to build the 
millions of dollars worth of planes 
already on order. 

Every phase of factory planning, 
every type of production problem, was 
considered from every possible angle 
during our planning period. As a 
result we believe that parts flowing 
through our plant are moving from 
25 to 50 per cent less distance from 
raw stock to finished plane than in the 
average aircraft plant. But we have 
worked to eliminate other production 
losses also. Aware that a study has 
shown 70 to 85 per cent of all manu- 
facturing time to be consumed in set- 
up, loading, and transporting opera- 
tions, and only 15 to 30 per cent in 
actual cutting or forming, we have 
taken some drastic steps to reduce 
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time spent in operations other than 
actual work. And then we have gone 
on and found ways to reduce work 
time by as much as 90 per cent, in 

We have also taken great care so 
to plan and equip our plant that the 
need tor specially trained personnel is 
kept at a minimum, and all personnel 
is given opportunity to reach full 
efficiency through having proper tools, 
adequate working space, full accessi- 
bility to work, etc. Further, we have 
streamlined the tooling process so that 
the skilled worker does not lose time 
from his work obtaining tools for his 
next work set-up. Instead we have a 
system of tool planning boards and 
tool runners. The operator posts on 
his planning board the list of tools 
to be needed for his next set-up. A 
tool runner services him by studying 
the board, drawing the needed tools, 
and placing them on his work bench 
ready lor immediate use. The same 
toot runner returns the tools from the 
previous set-up at the time of the 
change-over. 

But to give you a picture of what 
we have done, let me describe the 
plant layout, and take the reader 
through a quick tour of the various 
departments. The engineering depart- 
ment and executive offices are located 
at the front of the plant and partially 
separated from the main factory build- 
ing by an alleyway which gives access 
to the stock rooms. Raw stock is 
stored all across the front of the main 
building, into which it is fed from the 
alleyway just mentioned. Great care 
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has been taken to develop improved 
methods of handling and storing our 
raw materials. For example, sheet 
alloy is kept in racks mounted oil cast- 
ers, making any grade or gauge sheet 
material as readily available as a card 
in a filing cabinet. The store keeper 
simply pulls out the rack and removes 
the required number of sheets of metal. 
An overhead handling system is in- 
stalled in the stock rooms for moving 
heavy or cumbersome materials. 

An aisle separates the stock rooms 
from the metal fittings, machine shop 
and sheet metal fabricating depart- 
ments, and in order to keep the move- 
ment of materials to an absolute mini- 
mum each fabricating department is 
located just opposite the section of the 
stock rooms which feeds it material. 
Steel stock is located at the left end of 
the stock rooms and feeds directly out 
to the metal fittings department. 

Bar stock, tube stock, etc. is located 
approximately in the center of the 
stock rooms and is fed out to the 
machine shop just across the aisle. 
Sheet stock is stored to the right and 
fed out to the sheet metal department, 
located on the right side of the fac- 
tory. When parts from the fabricat- 
ing departments are completed and 
ready to go on to the next operation 
they pass through inspection and so as 
to obviate the necessity of back-track- 
ing to a centralized inspection depart- 
ment, separate inspection units are 
located directly in the path of the pro- 
duction flow. The sheet metal inspec- 
tion unit is located at the far end of 
the sheet metal department, and one 
located at the end of metal fittings 
takes care of parts from this depart- 
ment and from the machine shop. 

We have planned the plant in such 


a way as to eliminate insofar as possi- 
ble the storage of formed parts and 
sub-assemblies. As each part or 
assembly is completed, it moves on to 
take its position in the assembly line. 
Parts taken from the three fabricating 
departments, after passing through 
heat treat, anodizing, sand blast, etc., 
begin to flow together in assembly 
operations. 

Adjacent to and just beyond sheet 
metal, and the machine shop, is located 
the bench assembly department, from 
which parts flow on through the paint 

or empennage assembly lines. The 
fuselage sub-assemblies begin to take 
shape to the left of bench assembly 
and as soon as the fuselage is removed 
from its master jig it takes its place at 
the beginning of the assembly line. At 
the present time two assembly lines 
are set up along the left side of the 
factory, one for the Vanguard pursuit 
and the other for the Valiant basic 
trainer type. The assembly line fuse- 
lage jigs are mounted on casters and 
move towards final assembly on a 
track. This keeps the production line 
flexible, and in the event we wish to 
move one airplane ahead of another or 
pull it out of the line for any reason, 
it can be done instantly. 

The wing, center section, and em- 
pennage assembly lines located beyond 
the paint shop flow across the factory 
and into the final assembly line. Pro- 
duction is carefully scheduled so that 
these assemblies meet the line at just 
the right time. The power plant 
assembly line is located under the bal- 
cony on the left side of the factory. 
Fastened to the uprights which sup- 
port the balcony is a track upon which 
steel plates, corresponding to the air- 






the Vultec wind tunnel, one of the 
first independent wind tunnels to be 
erected by any aircraft company on 
the West Coast. And at the far front 
corner of the main building, beyond 
the raw stock receiving rooms, is the 
experimental department. Here we 
have provided laboratory equipment 
for every form of testing up to and 
including stressing a full scale wing 
to complete destruction. 

But to return to the production line 
itself, we have installed many interest- 
ing pieces of equipment. Not the least 
of such installations is our own com- 
pletely equipped machine shop with 
batteries of Cleveland, Milwaukee, 
Van Norman, and other well known 
lathes, milling machines, screw ma- 
chines, etc. Of great interest are the 
items of equipment which we have 
designed ourselves, or have had built 
to our specifications. Before sheet 
metal can be fed from raw stock to the 
sheet metal forming department it 
must be cut to pattern. For this work 
we have developed a radial router 
set-up with a rotary work table. We 
have increased production of this 
router as much as two hundred and 
fifty per cent through use of the rotary 
table, or “merry-go-round" with four 
set-up positions. This arrangement 
permits loading one position while the 
operator is routing and while still 
another workman is unloading a pro- 
filed stack of material. Thus an end- 
less number of fully set-up work tables 
is fed past the router operator and he 
can concentrate all of his attention 
upon the operation of his machine. 
Provision is made for locking the 
turntable solidly in place while the 
router is working. 

Not fifteen feet away from the rout- 
ers arc the power brakes and our new 
three column hydraulic press with mo- 
torized rotary platform and automatic 
cycle operation. This loading plat- 
form has three positions, one for load- 
ing, one for pressing, and one for un- 
loading. Two operators are required, 
one to load and one to unload. Actual 
pressing operation is fully automatic 
and the element of hazard for the 
operator is entirely eliminated. The 
pressing head travels approximately 

hydraulic press previously used for 
aircraft work. As the head rises after 
the pressing operation the rotary table 
automatically swings around to bring 
the next set of loaded dies into posi- 
tion for pressing. 

Another unique machine, which 
represents an adaptation of wood 
working procedure, is the new Vultec 
high-speed milling machine developed 
( Turn to page 9S) 


plane firewall, are mounted on rollers. 
In production, an engine is bolted to 
one of these plates and all fittings up 
to the firewall are assembled on the 
engine as it moves down the track. 

An overhead handling system moves 
the completed engine installations 
from the engine assembly line over to 
the airplane production lines. The 
airplanes on the basic trainer and 
pursuit production lines face each 
other, and the overhead handling sys- 
tem for the power plants brings the 
required engines down the center ot 
the two lines, where they are swung 
into position and readily mounted on 
the airplane to which they are 
assigned. The final assembly and 
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For a Ripe Old Age— 

FOLLOW THE 


Private flying under a controlled program is 1,100 per cent 
safer than it was throughout the entire country last year. 


By Tom Hardin 

Chairman, Air Safely Board 
Civil Aeronautics Authority 


“»|»HESE are not accidents. They 
X are suicides!” — This blunt re- 
mark was made by a friend of mine 
after he had finished reading some 
recent airplane accident reports. The 
grim charge was not fair to the pilots 
because none took his own life or his 
passenger's life intentionally. But 
when one reads the cold, unadorned 
facts of an accident report he realizes 
that in most fatal accidents the pilot's 
complete disregard of flying rules is as 
deliberate as though he intended to 
destroy himself and his airplane. 

The pilot failed to control his flying 
— to confine it within the limits of his 
training, experience and the dictates 
of good judgment. 

Private flying cannot progress until 
the safety record is better. Thou- 
sands of potential pilots are kept away 
from flying because they are afraid 
of accidents. To a non-pilot, flying 
is somewhat mysterious, and what is 
unknown is often a little frightening. 
Given this feeling to begin with, it 
may take only one accident seen or 
heard about to drive the embryo pilot 
away from flying for a long time. 

The great toll of private flying ac- 
cidents is not necessary. A high- 
accident rate in any kind of flying 
can be improved, as the airlines have 
demonstrated conclusively. By a 
ioint industry-government program, 
the airline record has improved year 
by year until the domestic airlines 
have now flown for more than a year 
without a single fatal accident in the 
entire United States. During the 
twelve months ending March 26, 1940, 
the domestic airlines flew over 87,000,- 
000 miles without a fatality. Yet dur- 
ing 1939, private flying had 189 fatal 
accidents in 182,000,000 miles — a 
fatality for every 963,000 miles flown. 
Discouraging as this figure is, it is 


an improvement over 1938 when there 
was a fatality for every 752,088 miles 
of private flying. 

Improvement in private flying can be 
made. A high accident rate is no more 
inevitable in private flying than in air- 
line flying. The CAA Civilian Pilot 
Training program furnishes the proof. 
More than 100,000 hours, or approxi- 
mately 7,000,000 miles were flown in 
this program before the first fatality 
occurred. Up to April 1, CPT stu- 
dents flew about 122,000,00 miles per 
fatality, which is more than 1,100 per 
cent better than the entire private fly- 
ing record for last year. The records 
of some of our best commercial fly- 
ing schools and charter operators fur- 
nish additional proof that private fly- 
ing can be safe. 

Controlled v». Uncontrolled Flying 

Fatal accidents usually come from 
uncontrolled flying. The pilot either 
lacked individual control or discipline, 
or his instructor's influence did not 
reach out to restrain or direct the 
pilot. A few examples of uncontrolled 
flying are emphasized in recent acci- 
dent reports. 

During the six months ending 
March 1, the Air Safety Board re- 



ported fourteen fatal accidents caused 
by pilots starting or continuing flight 
into known adverse weather conditions 
without the equipment or training nec- 
essary for instrument flying. During 
the same period there were 45 fatal 
accidents reported that were caused 
by the pilot engaging in some sort of 
unnecessary maneuver close to the 
ground, or other brand of airmanship 
that might be classified as show-off or 
reckless flying. 

Regularly we investigate accidents 
in which pilots met with disaster be- 
cause they forgot to fill the gasoline 
tank or attempted to stretch their sup- 
ply over too great a distance. During 
the last six months an average of one 
fatal accident a month has been at- 
tributed to this type of negligence. 

A certain number of young men 
foolishly believe they are natural-born 



pilots and that they can fly without 
instruction. There arc about half a 

uals with little or no recorded flying 
time brought death to themselves dur- 
ing their first, self-initiated attempt 
to fly without an instructor in the 
plane. In one instance, such a pilot 
had the audacity to attempt to test a 
new type of airplane. These incidents 
do not include the numerous cases in 
which meagerly trained pilots at- 
tempted to overstep their ability and 
brought injury not only to themselves 
but also to their unsuspecting passen- 
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FLYING RULES 


Other accidents exhibiting the same 
general lack of judgment occurred as 
the result of pilots diving their planes 
until the wings cracked under the 
strain, or because they attempted to 
fly in some other manner inconsistent 
with the design characteristics of their 
equipment, existing conditions or pilot 
qualifications. 

Whether or not these accidents in- 
volved show-off or reckless flying in- 
spired by over-exuberance, or were 
just cases of negligence, carelessness 
or poor judgment, they all occurred 
due to lack of control. Pilots failed 
to discipline themselves and to exer- 
cise good judgment. 

In controlled flying, on the other 
hand, as is exemplified by the teach- 
ing at our better flying schools and 
in the Civilian Pilot Training pro- 
gram, the instruction is so excellent 
that the student knows how to fly 
properly and he has a deeply ingrained 
sense of self-discipline. Teaching fol- 
lows a pre-determined pattern in which 
nothing is overlooked or forgotten. 
Students arc so prepared for emer- 
gencies that when one occurs they 
automatically do the right tiling. 

The most important step toward 
the eradication of suicidal flying and 
development of controlled flying in its 



stead is the early indoctrination of air 
discipline in the mind of the student 
flyer. This is a job for the instructor. 
Every instructor should be the idol of 
his students. He should guard his 
qualifications, character, and conduct 
with professional pride. They should 
be unimpeachable. The instruction 
and philosophy that he can impart to 
the student during early training days 
usually form the student’s guiding light 
throughout the rest of his flying 


career. The instructor recertifica- 
tion program as recommended by the 
Air Safety Board and started last 
year should do much toward assuring 
us that all instructors will be more 
capable in handling this great respon- 
sibility. 

The splendid safety record oi the 
airlines has been mentioned. Airline 
operations are conducted by large 
organizations in which controlled fly- 
ing is relatively easy to obtain as com- 
pared with improving private flying 
which is scattered over 2,500 airports 
and pasture fields throughout the coun- 
try. Control in this latter type of 
flying is an individual matter, as the 
pilot is usually on his own. 



But much can be done to cure a 
reckless pilot of his fool-hardy ways 
by group censorship. The cool recep- 
tion of such an individual by fellow 
pilots will discourage his show-off 
tendencies and the creation of a public 
opinion that will deprecate the acts of 
the show-off will cut at the very basis 
for his conduct. 

Other means of controlling the situ- 
ation might be through local ordi- 
nances or state laws enforced by local 
authority; severe airport rules re- 
stricting operations of show-off pilots, 
and agreements between aircraft own- 
ers not to rent equipment to such 
pilots. Aeronautical organizations 
such as local N.A.A. chapters, flying 
clubs and aviation committees of local 
service clubs can greatly assist in pro- 
moting one or more of the foregoing 
safety control measures. These sug- 
gestions arc not made with a view to 
increasing federal regulations, but 
rather as a means of providing prac- 
tical enforcement of safety measures 





Diving a plane until the wings crack 


now covered by federal rules. Refer- 
ence is made particularly to the re- 
straint of pilots by local laws when 
pilots attempt to fly into known ad- 
verse weather conditions or desire to 
operate craft improperly serviced or 
maintained. We may need more fed- 
eral regulations, but violations of 
existing regulations are clearly indi- 
cated in about 50 per cent of all fatal 
aircraft accidents. 

Strict enforcement of regulations is 
not possible without individual and 
group cooperation from the aviation 
fraternity itself. An unreported vio- 
lator cannot be prosecuted, neither 
can a dead one. It is not practical 
from an economic standpoint — nor de- 
sirable if it were possible — to place a 
federal police force on every one of 
nearly 2,500 airports throughout the 
country. Consequently, if we are 
going to have enforcement of safety 
regulations, it will have to come from 
the flying industry and each person 
within the industry, possibly assisted 
by local civil authorities. 

Improving the safety record in pri- 
vate flying depends upon three factory : 
providing better basic training, con- 
trolling the reckless, show-off flyer, 
and in doing everything possible to 
provide a spin-proof and stall-safe 
airplane. This last development in- 
troduces a problem we have to solve 
with the assistance of aircraft design- 
ers and manufacturers. Past records 
indicate that if every airplane flying 
today could be made spin-proof and 
stall-proof, the number of fatal acci- 
dents would be cut in half, if not more 
than half. 

(Turn to page-110 ) 
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Fuselage is begun in jigs on left and 
ing gears are installed, at rear of this 
ward as shown at right. 

All-motal stabilisers are assembled 
part by part on the two jigs shown 
here. Rivet holes are predrilled. 


How Luscombe 


By Charles E. Burgess 

Production Manager 
Luscombe Airplane Corporation 


B UILDING light airplanes of 
metal construction brings litany 
production problems which are not 
met in the factory where typical light 
planes are manufactured. Beginning 
with the Phantom, Luscombe engi- 
neers have had experience over sev- 
eral years with metal construction 
methods. The Phantom, however, was 
a hand-made airplane whereas the 
Luscombes rolling out of our factory 
doors today are produced as efficiently 
as possible and with a minimum of 
hand work. In our 24,000 square feet 
of floor space, new production methods 
now permit us to turn out four metal 
ships per day. 

The present Luscombe has a full 
monocoque fuselage of 17ST Alclad 
skins, .032 and .040 thick, riveted to 
oval-shaped Dural bulkhead stamp- 
ings. Wing spars are I-beam Dural 
extrusions, wing rib cap strips are T 
shape Dural extrusions. Wings are 
fabric covered. Tail surfaces and 
control areas are of channel section 
Dural covered with Alclad. 

In order to produce an airplane of 
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Niagara shear in the required sizes. 
They are then assigned to their re- 
spective jigs where the are drilled. 
After this procedure they are curved 
to the desired degree on a rolling ma- 
chine and stacked at the head of the 
fuselage assembly line. Once bulk- 
heads and firewall are set up in the 
fuselage jigs, two of which are now 
in use, the predrilled skins are clip- 
ped to the bulkheads by Cleco spring 
fasteners. Rivets are inserted, cov- 
ered by masking tape, and the main 
structure is then riveted together by 

The fuselage is then attached to an 
overhead conveyor and routed to the 
next production stage where the scat 
bottom is riveted in place and the 
landing gear legs are placed into posi- 

This landing gear is a unique 
arrangement and employs only a single 
oleo unit located within the fuselage 
at the center. The external landing 
gear leg is bolted into the sleeve of 
the lower part of the internal leg. The 
main landing gear leg is therefore two 
individual parts bolted together, the 
upper part of which will usually with- 
stand the most severe damage to an 
airplane. This construction requires 
only that the lower leg be replaced in 
most cases involving landing gear 
damage. The landing gear is a heat- 
(Tiirn to page 102 ) 


veyor. Stamped bulkheads, obtained 
from Teicher Manufacturing Corpora- 
tion, are predrilled in template forms 
in the sheet metal division, painted 
with P27 primer, and placed on a 
huge supply rack at the head of the 
assembly line. Small aluminum forg- 
ings, reinforcements, and fittings are 
riveted to the bulkheads to which wing 
struts and landing gear are attached. 
This riveting is done with Chicago 
Pneumatic jaw riveters prior to ar- 
rangement of these bulkheads in the 
fuselage jigs. Firewalls are of stain- 
less steel, shotwelded by the Edward 
G. Budd Company. Three suspension 
points are built into the firewall for 
the engine mount, and a vec shaped 
welded steel tube structure joins the 
top suspension point to the superstruc- 
ture at either side. The superstructure 
is of 17ST Alclad sheet with an oval 
Pyralin window built into the center 
of it. Deep extruded channel sec- 
tions of Dural, joining the wing butts, 
arc riveted to the lower front and rear 
of the superstructure. Longitudinal L 
shaped extrusions on top on either side 
of the skylight provide further rein- 
forcement for the superstructure. 

The above mentioned parts, in addi- 
tion to many others, are made up in 
quantities and stacked in the sub- 
assembly division of the plant. Large 
sheets of Alclad come into the Lus- 
combe plant flat. These are cut on a 





it was a new field. The advantages 
of the supercharged cabin were so 
attractive that it was decided at the 
outset to make this a feature of the 
307, and thereafter the name Boeing 
Stratoliner was created. 

It was decided to use only a moder- 
ate degree of supercharging, because 
this simplified the process and at the 
same time brought within comfortable 
reach altitudes as high as would nor- 
mally be desired for the first few 
years at least — up to 20,000 feet. In 
the range between 14,000 and 20,000 
feet operators could over-ride most 
surface weather conditions, would have 
a wide margin of altitude over high 
terrain, and at the same time would 
gain higher speeds, smoother air, and 
steadier winds. 

To gain this end required super- 
charging of approximately 2Jr pounds 
per square inch (differential between 
outside and inside atmospheric pres- 
sure). The structure was designed 
to withstand supercharging of 6 
pounds per square inch. 

In developing the supercharging 
system and its equipment, and, for that 


Into the 

SUB-STRATOSPHERE 


T O say that the aviation industry 
is making a marked advance this 
year with the introduction of the four- 
engine Stratoliner type transport is not 
the whole story. It should also be 
stated in another way: The aviation 
industry has advanced to the Strato- 
liner. The whole background of 
knowledge and progress through the 
years — not only on the part of the air- 
plane manufacturer but also the equip- 
ment and materials manufacturers, the 
air lines and allied industries — has 
made possible this new type transport. 
From results obtained, we sincerely 
believe that the Stratoliners and sub- 
sequent airplanes of the same general 
type will have a lasting place in the 
future of air transportation. The prin- 
ciples involved are sound. 

When the idea of such a transport 


based on several factors. It seemed 
apparent that the air transport in- 
dustry would soon be ready for larger 
planes than the types then in opera- 
tion. It seemed clear also that the 
larger planes would have certain ad- 
vantages in addition to greater carry- 
ing capacity. The larger ship, by 
virtue of its size, would be more com- 
fortable and more attractive to pas- 
sengers because of additional con- 
veniences offered. Along with this 
came the consideration of four engines. 
The Boeing Company was convinced 
of the desirability of four engines 
for such an airplane because of the 
outstanding success of its four-engine 
Army Flying Fortresses, and because 
of the demonstrated advantages of 
four-engine Flying Boats in trans- 


matter, the mechanics of the whole 
airplane, simplicity and reliability 
were made the guiding principles. 
Thus the supercharging and pressure- 
regulating apparatus was made en- 
tirely automatic, with a system of con- 
trol valves, check valves, safety valves, 
etc., all operating automatically, purely 
by action of the pressures involved. 


This leaves the operator merely the 
task of turning the apparatus on or 
off, and watching the few simple in- 
struments that record the operation. 
It is possible, however, to control the 
equipment manually so as to continue 
operation in case of any malfunction- 
ing of parts of the system. As an 
additional precaution, the system has 
been installed completely in duplicate. 
Either one of the two sets of apparatus 
can do the entire supercharging work. 

The principle of practical simplicity 
likewise was carried out in the de- 
sign of the super- 
charged cabin it- 
self. It was made 
completely circu- 
lar in cross-sec- 

tail, so that all 
atmospheric pres- 

cvenly distributed. 
This design has 
the additional ad- 
vantage of pro- 
viding excellent 
streamlining, and 
also provides a 
maximum cabin 
volume which is 
highly desirable 
for passenger ac- 
commodations. 

The fuselage is a semi-monocoque 
structure, consisting of 24ST Alclad 
covering stiffened by 24 ST extruded 
bulb angle longitudinal stiffeners and 
24ST formed “J” section circumfer- 
ential stiffeners. The circular fuselage 
skin is uninterrupted at the juncture 
of the wings. Skin thickness varies 
from .020 to ,040, depending on loca- 


A detailed description of 
the Boeing Model 307, "Stra- 
to-liner" the first pressurized 
cabin ship to be delivered 
to the airlines. 


By R. J. Minshall 

Boeing Aircraft Company 




tion. Longitudinal stiffeners are 
spaced nine degrees apart around the 
periphery of the fuselage, and run 
continuous through the circumferen- 
tial frames, which arc notched. Cir- 
cumferential stiffeners are spaced ap- 
proximately 16 inches apart along the 
body centerline. 

Loads from the wings, empennage 
and tail gear are distributed to the 
semi-monocoqtie body structure by 
trussed bulkheads. The main wing 
spar bulkheads are made up of hat 
section channels and square tube truss 
members. Part of the longitudinal 
stiffeners run continuous through the 
bulkhead hat section channels, while 
others are bolted to angle fittings. 
The passenger cabin floor is supported 
by a system of fore and aft and span- 
wise beams. The fore and aft beams 
are built-up “V sections made from 
24ST extruded tee and 24ST Alclad 
sheet stiffeners with 24 ST extruded 
rail and bulb angle stiffeners. The 
spamvise beams are 24ST extruded 
“V and “Z" sections and are rigidly 
attached to the circumferential stiff- 
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eners at the sides of the body and to 
the fore and aft beams. 

Demarking the rearmost end of the 
supercharged cabin is a hemispherical 
pressure bulkhead, consisting of a 
dome-shaped web of 24ST Alclad sheet 
with radial “J” section stiffeners. A 
removable circular hatch is installed in 
one side of this bulkhead to provide 
access to the tail section of the body. 
This bulkhead also contains a pressure 
relief valve which is set to discharge 
any pressure in the cabin in excess of 
2.65 lbs. per square inch. This safety 
valve has a capacity to handle the full 
overload output of both cabin super- 
chargers, to prevent excessive pres- 
sures in case of the remote possibility 
that all other controls should fail. The 
normal function of the automatic con- 
trols, of course, is to prevent pressures 
in excess of 2$ lbs. 

The maximum diameter of the fusel- 
age is 1H feet. The floor level is 
located approxnnatclv one-third of the 
diameter from the bottom of the fusel- 
age at its largest section. Cargo 
compartments and accessory compart- 
ment below the floor (all of which are 
accessible from within the airplane as 
well as through outside hatches in 


the bottom) arc maintained under full 
cabin pressure. Cargo compartments 
have a combined capacity of 412 cubic 
feet, or 6590 pounds. An auxiliary 
entrance to the control cabin is pro- 
vided through the bottom of the body 
forward of the front cargo hold, by 
way of a trap door in the cabin floor, 
and operating personnel may thus enter 
the control cabin without passing 
through the main passenger cabin. 

Skin seams in the fuselage are 
sealed effectively by means of a tape 
impregnated with sealing compound, 
inserted between the laps prior to riv- 
eting. The seams include two rows 
of rivets diagonally spaced approxi- 
mately | inches apart. All doors and 
hatches are sealed against leakage 
simply by soft rubber gaskets which 
press together when under the influ- 
ence of cabin pressure. There are 
seventeen main passenger compart- 
ment windows each measuring 16 
inches high and 12 inches wide. Like 
the rest of the cabin wall, they are 
designed to withstand 6 lbs. per square 
inch internal pressure. The windows 
are made of Plexiglas or Lucite 
(transparent plastics), curved to con- 
form with body contour, and are 


coupe structure is similar to that used in 

sealed in rubber channels. Control 
cabin windshield and sliding side win- 
dows are J-inch safety glass. The 
sliding windows arc mounted in steel 
frames which are seated against a 
rubber seal to prevent leakage of air 
or water. Fittings where control 
cables pass through the supercharged 
cabin shell are designed with a spe- 
cial gland, the result of a long process 
of experimentation, which allows them 
to slide freely with but a nominal 
amount of air leakage. 

The Company was able to utilize 
features of their other large planes, 
and, with this background of knowl- 
edge, add to them the particular re- 
quirements of the new transport. The 
Stratoliner's wings, for example, arc 
substantially the same as the wings of 
the B-17 type Flying Fortress. They 
are all-metal, tapered wings with a 
span of 107 feet 3 inches, and a sym- 
metrical airfoil section. The root sec- 
( Turn to page 116) 
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BENDIX RADIO EQUIPMENT ON THE 
NEW PAN AMERICAN GRACE DC-3’S 


Help Maintain 100% Plane- 
To- Ground Communica- 
tion Over Long South 
American Route 


New Airliners Flying Panagra 
Route From Cristobal To 
Santiago and Buenos Aires 





BENDIX— STANDARD FOR THE AVIATION INDUSTRY 


AVIATION 
FINANCIAL TRENDS 


By 




HS5S 

T 1 II I 

I inn 
i i ii i 
1 111 
r ii ii i 

1 II II ! 

1 111 






Curtiss-Wright's New 

BASIC COMBAT FIGHTER 







Fairchild Trainer 
lor 1940 


W ITH the attitude of the Air 
Corps apparently drifting 
towards the low wing primary trainer 
it is important when a new model of 
this type of ship has been accepted. 
The Fairchild M-62 has been desig- 
nated by the Army as the PT-19 and 
at present is in quantity production at 
tire Fairchild plant in Hagerstown. 

Built to have a strength factor of 
10 the new trainer has the ATC #724. 


Aerodynamically the wing has been 
designed so that the wing tip should 
remain unstalled even after the wing 
root has passed the stalling point. 
Ease of servicing has also been a 
prominent feature of the design and in 
addition to the regular inspection holes 
large inspection panels have been 
placed at important points on the 
ship and can be easily removed. 

The fuselage is of welded 4130 




chrome molybdenum steel tubular 
structure. Wood fairing and fabric 
covering are employed except that the 
top of the fuselage aft of the cockpit 
is metal covered. Army type seats 
are adjustable vertically 74 inches and 
are designed to accommodate seat pack 
parachutes. Rudder pedals are ad- 
justable in three positions, and a park- 
ing lock is supplied to lock the rudder 
bar in neutral position and the stick 
in forward center position. 

with conventional two-spar construc- 
tion, both spars being at 90° to the 
plane of symmetry. Ribs are Warren 
truss type with spruce cap strings 
and bracing, and end ribs, landing gear 
ribs and those at the fuselage attach- 
ment arc chrome molybdenum. Split 
flaps, manually controlled, extend from 

ons are statically and aerodynamically 
balanced fabric - covered aluminum 
alloy structures and are differentially 
controlled. 

The plywood-covered wing was 
chosen for its structural characteris- 
tics of lightness and large tortional 
rigidity. The improved type of ply- 
wood used for the wing cover is of 
the phenolic glue bonded type which 

Phenolic resin gives a glue line which 
is stronger than wood in shear; is 
insoluble in warm or cold water, in 
dilute alkalis, acids and such organic 

Dry or humid conditions do not affect 

When properly set by heat, phenolic 

does not deteriorate with time or ex- 
posure. The plywood cover is pre- 
(.Turn to page 126) 





Through the observation window of a 
Hamilton Standard test house may be seen a 
Hydromatic propeller undergoing vibration stress 
tests. Leading from a small carbon resistor attached 
to one of the propeller blades, two fine wires are 
transmitting electrical impulses to the oscillograph 
at the right. Here they are amplified and photo- 
graphically recorded . . . and for the first time in 
aviation history, the exact stresses can be deter- 
mined at any given point on the propeller, 
throughout the complete range of operating power. 

This modern method of propeller testing, the 
product of eight years of intensive engineering 
study and research by Hamilton Standard, is now 
habitually used for tests both in the laboratory and 
during flight. Its significance is obvious. 

Once the stresses are known, factors of safety are 
known. Propellers can be designed for adequate 


strength with minimum weight. In a broader sense, 
the design of engines and propellers may also be 
improved. 

This unique development is typical of the rea- 
sons why Hamilton Standard Propellers are so 
widely used throughout the world . . . continuous 
improvement . . . unflagging pursuit of perfection. 


HAMILTON STANDARD PROPELLERS 

One of lie three Listons of UNITED A I Ilf RAFT CORPORATION Cast JJarlforJ, Connecticut 




BOMBING SQUADRON 


BOMBING SQUADRON 3 


SCOUTING SQUADRON 72 


FIGHTING SQUADRON 


SCOUTING SQUADRON 


BOMBING SQUADRON 2 


UTILITY SQUADRON 


U. S. NAVAL AIR STATION, PENSACOLA 



FIGHTING SQUADRON 


United delates Ucivy. 

—dhrcrcijl Squadron ddriiqnia 


Behind the insignia of the Navy's aircraft squadrons lie the proud 
records of many great contributions to America's first line of 
National Defense. During more than twenty years of faithful service 
in the Navy, Vought-Sikorsky airplanes have been privileged to 
play a leading part in the writing of those records. 





PARKS Propart's Von for Lradrrtiliip in Aviation 
by Training Yon to Think for Yourself ... 


HPo succeed in aviation you must 
develop your capacity for re- 
sourceful, independent thinking. 

Parks' educational policy is 
designed to train you to think a 
problem through for yourself: to 
develop your powers of judgment 
and reasoning. 

All activities at Parks are de- 
signed to develop your qualities 
for leadership. The atmosphere is 
that of a liberal college, although 
courses are specialized. The fac- 
ulty-student ratio is 1 to 9, so 
that each student receives the ben- 
efit of close, interested, personal 
attention from his instructors. 


You'll find definite proof of the 
value of Parks' policy not only in 
the industry’s demand for and 
acceptance of Parks graduates, 
but in the successful careers of 
hundreds of these men. The train- 
ing that served as the foundation 
for their success will serve you as 
well. Parks training will qualify 
you to win and hold positions of 
leadership and responsibility — 
leadership that comes as a result 
of worth-while contributions to 
aviation's development. 

If your goal is to advance far 
beyond routine work, to develop 
your own capacity for leadership, 
it will pay you to get all the facts 


about Parks. Four complete 
courses are offered ; Professional 
Flight and Executive, Aviation 
Operations and Executive, Main- 
tenance Engineering and Aero- 
nautical Engineering. Mail the 
coupon today for complete infor- 
mation on each of the courses. 
The catalog will be sent you free 
of charge or obligation. 



PARKS AIR COLLEGE East St. Louis, Illinois 







FORTY-ONE TONS TAKE OFF 
m&zkaMtrf PESCO PRODUCTS 


PUMP ENGINEERING SERVICE CORPORATION 


• Thousands of successful 
take-offs are made daily 
with the aid of reliable 
Pesco fuel pumps, hydraulic 
systems, air pumps and other 
accessories. An interesting 
example of engineering 
resourcefulness is the hy- 
draulic fuel system, origi- 
nally Pesco -developed for 
the giant clipper ships, and 
designed to insure proper 
fuel delivery where excessive 
lift or vapor lock conditions 
impair the efficiency of 
engine driven pumps. > t- 


lv 


LIGHT-WEIGHT POWER TRANSMISSION 
FOR OPERATING FUEL PUMPS AT TANK 
v LEVELS . . . ALSO APPLICABLE TO 
' OTHER MECHANICAL UNITS 
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Lenape “Brave” 


95-hp. engine for light planes 


the crankcase at the inner end. This 
feature makes ample provision for 
the side thrust from the power stroke 
and whip of the piston during the 
full length of the stroke, 

Four heavy stepped studs fasten the 
inclosed oil-tight rocker boxes, hous- 
ing the rocker arm mechanism, to the 
top of the cylinder. These studs have 
their lower portion ft in. in diameter, 
threaded with coarse U. S. standard 
(Turn to page 104) 


By Everett Rudloff 

Lenape Aircraft Motors, Inc. 

A nticipating a growing need 
, for a moderately powerful train- 
ing engine and for a more flexible 
power unit for the heavier sport 
planes that will be light in weight, 
the Lenape Aircraft Motors, Inc., of 
Matawan, N. J., is about to start pro- 
duction on a 6ve-cylinder radial 95 hp. 
engine which has been contemplated 
for some time and has been A.T.C.’d 
more than a year (number 212). 

Revving at 2,200 for its rated horse- 
power, the new engine, called the 
Lenape “Brave” weighs 192 lb., dry 
weight. Notable features in the de- 
sign include double ignition, impulse 
coupling on one magneto, solid steel 
cylinders with screwed on heads, full 
pressure oil feed, double springed 
Thompson silcrome valves, renewable 
valve scats and a number of other 
features which will be more fully de- 
scribed in succeeding paragraphs. 

The fundamental advantage of a 
properly designed radial engine is 
thorough cooling without elaborate 
cylinder baffles and this feature en- 
ables the Lenape five-cylinder engine 
to show remarkable performance in 
hard, long climbs, under full throttle 
conditions. All cylinders are equally 
cooled and therefore run at the same 
operating temperature. This cooling 
efficiency in the Lenape is in a large 
measure the result of designs both of 
the solid thin wall steel barrels and 
the cast aluminum, screwed-on head. 
The cooling fins are so arranged that 


the air is guided to areas, which, on 
some engines, cause much trouble 
from over-heating. For example, the 
rear spark plug bosses on the Lenape 
actually run at a temperature of 370 
deg. F. The accessories on the rear 
oi the engine are adequately cooled 
because of this efficient air flow. With 
this power plant blast, tubes are not 
needed to cool the magnetos. 

The cylinder design follows the 
trend of large military engines with 
its screwed-on cylinder head construc- 
tion. The barrels are accurately ma- 
chined from specially heat-treated 
4130-X steel supplied by the Bethle- 
hem Steel Company. The approxi- 
mate weight of each forging is 28 lb. 
The barrel and its fins are machined 
in one piece, which then weighs 54 
lb. A specially designed Gisholt auto- 
matic lathe completes this machining 
in one operation. An unusually hard 
interior wearing surface of 270 to 
300 Brinell is maintained at all times, 
meaning long operating life. The 
barrel extends approximately 2 in. 
inside of the crankcase, and thus the 
piston does not protrude beyond the 
end of the cylinder on the inside of 


Front view of Lenape "Bravo". 


e Bureau of Air C 
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In Vullee’s recently expanded factory a straight line V-12 Attack-Bomhers, Valiant Basic and Advanced 
production system coordinated by experienced Trainers and Vanguard Pursuits in large quantities, 
craftsmen establishes a new high in aircraft man- 
ufacturing efficiency. Here men, methods and 
machines combine to produce the famous Vultee 




VULTEE VANGUARD 61 

PURSUIT 


PLANE 


Is Equipped with 



racnmi imijwbs 


Tests upon this newest development of Vultee Air- 
craft, Inc. (Downey, Calif.) are basis of the belief 
that it is one of the fastest, if not the fastest, military 
aircraft in the world. As such, maneuverability at 
high speeds necessitates not only extreme sensitive- 
ness and quick response in the controls, but the 
utmost of dependability as well. 


? confidence of Vultee 

_.t that NORMA-HOFFMANN 

PRECISION BEARINGS are employed in the con- 
trol mechanism of the “Vanguard 61“ — as they are 
. .. Vultee "Valiant 


In the “Vanguard" and “Valiant." as well as in other 
Vultee models, NORMA-HOFFMANN PRECISION 
BEARINGS are used not only in the controls but 
also in the instrument equipment and elsewhere. 
"Where the bearings must not fail ” — on land, at sea, 
and in the air — practically every representative 
builder of aircraft, engines, instruments, and aircraft 
equipment — including the U. S. Government — employs 
NORMA-HOFFMANN PRECISION BEARINGS as 
an added assurance of safety, friction-free operation, 



series anti over 3000 cataloguetl sizes. Write for 


NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD. CONN., U.S.A. 





BUYER’S LOG BOOK 

What's New in Accessories. Materials. Supplies and Equipment 


Presenting performance, installation and service features intended to meet 
the most stringent requirements, the Adel 4-way hydraulic selector valve repre- 
sents a marked advance in the design of valve equipment specifically suited to 
use with aircraft hydraulic systems. Manufactured by the Adel Precision 
Products Corp. of Burbank, Calif., the paramount aim in this design has been 
to obtain utmost simplicity, with compactness and light weight, together with a 
high rate of flow and unusually low pressure drop. Operating handle loads as 
low as IS in.lb. are obtained while operating under 1,000 lb. per sq.in. pressure. 
This means that valves may be operated with an applied force of less than 4 lb. 
on a 4-in. handle. Design pressure of 4250 lb. per sq.in. is used on all sizes with 
provision for 3,000 lb. per sq.in. operating pressure in special units. All operat- 
ing parts are readily accessible and may be removed from valve bodies without 
breaking line connections. Weight of the Adel valve is only 12 oz. and dimensions 
are 3x2.25x1 in. Models are available for capacities in excess of 15 G.P.M. 
and fitted for either straight or pipe threads. — Aviation, May, 1940. 


Such demands as absolute reliability and ease of operation of all manner of 
aircraft controls have made the use of anti-friction bearings for all controls, 
retractable gears, flaps, gun mounts, bomb doors, bomb release mechanisms, 
etc., practically universal. SKF Industries, Inc., Philadelphia, Pa„ have special- 
ized on development of bearings to meet such requirements and now offer a 
complete line of ball and roller bearings specifically designed to meet aircraft 
control problems. — Aviation, May. 1940. 


As electrical systems on aircraft have grown more extensive, the provision of 
compact and reliable switches has been required. Micro Switches, manufactured 
by the Micro Switch Corp. of Freeport, III., have been specially developed for 
aircraft needs and are now being used widely both in this country and abroad 
for signaling position of retractable landing gears, automatic control of landing 
gear operation, wing flaps, propeller pitch control, use on bomb releases, etc. — 
Aviation, May, 1940. 


Keeping pace with the rapidly increasing demand for stainless steel, the 
Republic Steel Corporation, Massillon, Ohio, has recently greatly expanded its 
manufacturing facilities. Stainless steel is now available to the trade in a wide 
range of sheet and strip sizes and gages. Increasing application of stainless 
steel to aircraft design and manufacture is being experienced. — Aviation, May, 


Since many aircraft parts must be protected against corrosion, especially in 
seaplane service, the aviation industry will doubtless find considerable use for 
the new Albany Rust Preventative "PW" which is manufactured by the Albany 
Grease Co., New York, N. Y. This product is said to penetrate loose rust, dries 
quickly, is easily removed, is water repellent, heat resistant, will not soil and 
is non-abrasive, — Aviation, May, 1940. 


Applicable to many operations in machine shops or tool rooms, and on miscel- 
laneous bench work, a pneumatically operated vise has demonstrated its ability 
to increase some types of production up to 50 per cent. Available in a range of 
five sizes, the tool is offered by the Larkin Air Vise Company of Portland, 
Conn. — Aviation, May, 1940. 


To aid welding inspectors’ and operators to check fillet welds accurately and 
rapidly, a low priced fillet weld gage has been developed by the General Electric 
Co., Schenectady, N. Y. The gage can be used on fillets of the following sizes: 
-fg in., | in., J in., y'j in., ft in., and j in. — Aviation, May, 1940. 
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To fill the need for some means of adjusting the sensitivity of Turn Indicators 
under actual operating conditions the A-l Turn Indicator Sensitivity Control has 
been developed by Aircraft Instrument Service, Inc., Detroit, Mich. This instru- 
ment provides the pilot or operator with a means for correcting for any change 
in sensitivity of the Turn Indicator due to variation in suction from venturi or 
vacuum pumps and may also be used as a shut-off valve to protect the Turn 
Indicator during acrobatic flying. The device is already in service on a number 
of leading airlines. Total weight is 3J ounces. The control can be installed in a 
few minutes and requires but If in. of instrument panel space. — Aviation, May, 
1940. 

Introduction of two new types of lightweight air-operated riveting hammers 
for use in aircraft manufacture has been made by Ingersoll-Rand Company, New 
York, N. Y. Each is available with pistol grip, offset, or push button handles. 
One type is a long-stroke, slow-hitting machine for aluminum, dural, or soft iron 
rivets. The other is a short-stroke fast hitting riveter for general fabrication 
work. — Aviation, May, 1940. 

Complete elimination of damage to tire valves caused by creeping of the tire 
on the wheel rim is achieved in the Doenut tires and wheels offered by Mussel- 
man Products Co., Cleveland, Ohio. The Musselman Doenut tire is equipped 
with a valve stem which projects out through the side of the tire near the 
edge of the rim but not contacting it. Three tire sizes are available, 10x2.75 in- 
12 x 3.30 in., and 16x4.40 in. — Aviation, May, 1940. 

Better and faster riveting is made possible, especially in cramped quarters, by 
a pneumatic squeeze riveter introduced by The Cleveland Pneumatic Tool Co- 
Cleveland, Ohio. Known as the Cleco 41, the new tool is only 9J in. in overall 
length and weighs but 3J lb. It will handle dural rivets up to and including f in. 
— Aviation, May, 1940. 



In response to a wide demand for improved rapid action clamping tools for air- 
craft production work, two new clamping tools have been perfected by the 
Detroit Stamping Co., Detroit, Mich. Both damps are of rapid action type 
and of rugged construction. The De-Sta-Co Toggle Clamp No. 220, “Aviation” 
model, delivers a pressure ratio of 33 to 1 to the clamping arm. De-Sta-Co 
Toggle Pliers No. 460 allows adjustment of the clamping head for a spacing 
of 0 in. to 11/16 in. Closing of the handles exerts a pressure ratio of 75 to 1. — 
Aviation, May, 1940. 

Application of a new principle to large nitrate baths for heat treatment of 
aluminum alloys results in automatic circulation of the bath by means of electro- 
magnetic forces generated at the heating electrodes. Various heat-treat furnaces 
of the salt bath type and using the Ajax-Hultgren principle are now available 
to the aircraft industry from the Ajax Electric Company, Inc- of Philadelphia, 
Pa. — Aviation, May, 1940. 



De-Sta-Co Toggle Clamp*. 
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wanted 



Says R. T. Freng. Director of 
Flying, United Air Lines: 
"We alone will need 60 
to 80 co-pilots a year 
for the next 4 years. Last 
year we hired 20 gradu- 
ates of Boeing School of 
Aeronautics — would have 
hired more had there 


Says T. Lee, Jr., Director. 

Boeing School of Aero- 
nautics: "For voung men 
at least 20 years old. with 

created the new Airline 
Pilot Course — schooling 
lime reduced 9 months, 
tuition reduced $2730- 
For high school gradu- 
ates, we have reduced the 
tuition on our Airline Pilot and engineering 
course (24 months) SI 1 75. We do this to help meet 
the soaring need for highly trained co-pilots.” 



Says George I. Myers, Superintendent of 
Flying, BoeingSchool of Aeronautics: 
“This school trains men for careers 
in modern commercial aviation. W e, 
therefore, train our students only 
with heavy, commercial-type planes 
— 6 different types, ranging from 
2500 lbs. to the multi-engined trans- 
port. In addition to the two flying 
courses mentioned by Mr. Lee, we 
train men in 9 oilier aviation career courses, in 17 modem shops 
and laboratories, U. S. Gov’t -approved in all departments. 
Don’t forget this school is owned and operated by United Air 
Lines, the world’s most experienced air transport organization.” 



AS your first STFP toward an aviation 
career f fill out and mail your coupon promptly 

The number of students accepted in all Boeintt School 
thorough training. Don’t delay, therefore. Fill out and 


Boeing School of Aeronautics esss ^^ 0 ' aiT li N °es 

ENROLLMENT PERIODS: JANUARY, APRIL, JULY, OCTOBER 

11 CAREER COURSES 
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LUSCOMBE AIRPLANE CORPORATION, West Trenton, New Jersey 
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TRIPLE SAFETY 


WITH THE NEW LEARADIO 3-WAY RADIO AMTRL-12 


your roll r^eon ihc azimuth 

scale of your AMRL-12 Di- 
rection Finder. Simply ro- 
tate the highly sensitive, 
shielded loop and receive its extremely well 
defined null. Then read the bearing on the 
azimuth scale and set your course. “Home” 
on any radio-range station, approaching it 
from any angle. Fly an accurate course with- 
out continuous beam-listening. No need for 
being lost at any time! 






with your AMT-12 
Transmitter to any of 
the hundreds of 
ground stations all 


SPEAK 


over the country and maintain invaluable 
two-way communication. Find out exactly 
whstt you want to know, exactly when you 
want to know it! A special dynamotor 
power-pack gives 10-watt operation 
really remarkable range. 


HEAR 


all radio-range stations and control 
towers on your high-performance 
AMR-12 Receiver. Fly the beam— get 
the weather— carry on two-way con- 
versations— keep in touch with every- 
thing that concerns your welfare. 


T HE Lcaradio AMTRL-12 (Receiver- 
Transmitter— and Direction Finder) 
is more than just a radio communication 
system— it is a priceless form of property 
and personal insurance. It provides the 
conservative pilot with the three major 
forms of radio contact for the successful 
completion of every cross-country flight. 


The AMTRL-12 was painstakingly engi- 
neered by Learadio to be light enough for 
the lightest of the light planes— to give 
performance enough for the fastest of 
the big planes. Built to meet all ATC 
requirements— priced to suit all budgets! 
See your Learadio dealer for further in- 
formation or write directly to us. 



LEAR AVIA, INC. 


DAYTON, OHIO — Branch Offices: Roosevelt Field, Mineola, L. /„ N. X ■ Los Angeles Municipal 
Airport (Hangar #5), Inglewood, Cal. • Beech Airport, Wichita, Kan. ■ Cable: Learavia, N. Y. 



“Trouble is, we need more power ” 


You can't touch any phase of aviation without finding 
yourself faced with the problem of power — and more 
power. Whether you are building a model or a main- 
liner, the more power you have, the farther and faster 
she'll fly. 

That’s why aviation engineers today are constantly 
working to develop greater power through fuel and 
engine improvements. And assisting them are the re- 


search engineers of the Ethyl Casoline Corporation. 

Files of data have already been secured. Some of 
this information is useful today. A great deal more will 
become increasingly valuable in the not too distant 
future. For it is this program of continuous research 
that will provide better fuels and engines for the flyer 
of tomorrow— the “aviator” who today is twisting a 
rubber band to make his plane fly. 


ETHYL CASOLINE CORPORATION, manufacturer of anti-l(iiocl( fluids used by oil companies to improve gasoline 
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2 Double 


With the beginning of a new era of ad- 
vanced development in air transportation, 
Curtiss -Wright introduces a commercial 
transport plane which embodies many fea- 
tures indicative of the constant refinement in 
aeronautical design. Two 1700 h.p. Wright 
Double-Row Cyclone 14's give the 36-pas- 
senger, 19 ton ship a top speed of more than 
240 m.p.h., coupled with the simplicity and 
economy of operation of the Cyclone type. 


Already well established in transoceanic 
service, the Wright Double-Row Cyclone 14 
has borne out the Cyclone 9's reputation 
as the world's outstanding airline engine. 
The 1700 h.p. Wright Double-Row Cyclone, 
introduced with the Curtiss-Wright Trans- 
port, is a logical development of the original 
models of the type, which were brought out 
at 1500 h.p. in 1938, 1600 h.p. in 1939, and 
now with 1700 h.p. for the immediate future. 
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Army Air Corps is d 


led striking power to Air De- 
II Airacobra is now in produc- 
United States Army Air Corps. 


BELL 

AIRCRAFT CORPORATION 
BUFFALO, N. Y., U.S.A. 
~ WINGS FOR THE COBRA ” 
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Curtiss-Wright Specification 3300 

Calls for AMPCO METAL 18-23 
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EQU/P AMERICA'S LARGEST TWIN-ENGINED AIRLINER 
—THE NEW 36 PASSENGER 



CURTISS- WRIGHT T RANSPORT 

CURTISS PROPELLER DIVISION, CLIFTON, NEW JERSEY 

A DIVISION OF CURTISS-WRIGHT CORPORATION 




n both 

domestic and foreign orders, 
including the volume deliveries 
of Kinner Engines to Canada 
under the British Common- 
wealth Air Training Scheme. 


KINNER MOTORS, Inc., GLENDALE, CALIF., U. S. A. 



WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS • DETROIT, MICHIGAN 
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U ONCENTRATED specialization 
in Aircraft Engineering and 
Fabrication, including the latest de- 
velopment in hydraulic equipment. 
Fleetwings dependable production 
schedules, made possible by the 
most advanced precision machinery 
and skilled craftsman, is a reliable 
source of supply for the aviation 
industry. 
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FIEETWINGS 


SURFACES 
& PARTS 
HYDRAULIC 
EQUIPMENT 





Take to The Water 

(Continued from page 34) 


built and the operator has a crowd 


of from 3,000 to 10,000 people to draw 
from. At Austin, Texas, Harry Ham- 
mil, Beechcraft distributor, is busy 
these days from his seaplane base op- 
eration. At Hot Springs, Ark., Paul 
Miller flies Cubs from the river. In 
New Orleans the Chapman Air Serv- 
ice flies Aeroncas on floats. 

The Hast Coast has dozens of sea- 
plane operators, only a few of whom 
can be mentioned. One of the oldest 
is the Winnepesaukec Air Service of 
New Hampshire, founded by Bob 
Fogg, who is now the Seaplane Facil- 
ities Expert of CAA and who is the 
man to ask for help or advice concern- 
ing seaplane bases. The seaplane serv- 
ice he founded is now in its nineteenth 
year, and has flown some 60,000 
passengers without an accident of any 


kind. Jack XlacManus also has a well 
established base on Lake Winnepesau- 
kee. Guy Ham has had a charter 
service for five years at West Fal- 
mouth, Mass. In Boston, Robert Love 
has a school and charter service and 
demonstrates Stinsons, Aeroncas and 
Fleets. Another successful Boston 
operator is E. H. Wiggens, who puts 
some of his ships on floats in the sum- 
mer and takes them to Naples, Me. 

Another operator who shifts his 
base twice a year is H. L. Redficld of 
Syracuse. In summers he goes up to 
the Thousand Islands and in the 
winter he takes a Waco to Winter 
Haven, Fla. Thanks largely to CAA, 
Florida has over 30 new seaplane 
floats and another dozen will probably 
be built. Florida is a "natural” for 
water flying. In Miami, Embry 


Riddle is doing a fine business. He 
has a class of CAA college students 
from the University of Miami that 
is learning seaplane flying. 

One oi the Atlantic states' best 
known operators is Glenn T. Clark of 
Charleston, W. Va. You would hardly 
expect to find a successful seaplane 
base in the heart of the Blue Ridge 
Mountains, but there it is. Clark used 
to fly from the airport 10 miles out of 
town but decided to move in where 
the people were. So lie bought an old 
barge and built a hangar on one end 
at a cost of $700. Since 1932 he has 
expanded several times. Being on the 
water front, he gets lots of visitors 
so he built a restaurant for them, also 
put in an out-board motor boat busi- 
ness and other attractions which pay 
him well. 

Under State Director "Les” Morris, 
Connecticut is putting on an active 
seaplane base program. By July ten 
bases will have been built. The state 
pays the $150 for lumber and ma- 
terial and NYA 'boys do the work. 
Later, if the individual towns show 
the right spirit and responsibility, the 
state will turn over the bases to them 
but at present the state maintains and 
operates them. 

The area around New York City, 
with its miles of rivers, bays and in- 
lets is attracting more seaplane pilots 
every year. In the past two years, 
four operators have established suc- 
cessful seaplane bases in one area in 
Ridgefield Park, N. J., a few miles 
west of the 125th Street Hudson 
River ferry. Although all are within 
3,000 ft. of each other, no one com- 
plains about competition. 

Bill Mcllor and John Howard, both 
commercial pilots with instructor's 
ratings, operate the A.F.A. Seaplane 
Base on Overpeck Creek. They have 
a J-3 Cub and a Waco three-place 
open ship, and have a new Cub 65 on 
order. In the past year they took 650 
passengers for rides and gave about 
250 hours of dual instruction. They 
soloed 47 students and have about 68 
active students now. They expect to 
solo at least 125 students this year. 

Tony Barone, W. Gaito and R. P. 
Hahn operate the North American 
Flying Service at Little Ferry, N. J. 
From their base on the Hackensack 
River they operate two Aeroncas. 
Last year they soloed 39 students and 
took 470 passengers for rides. They 
now have about 60 active students. 
They arc building a new hangar and 
have plans to buy two new ships. 

The Modern School of Aviation, 
also on the Hackensack River, oper- 
ated by Garofalo, Kohn, Zoeller and 
(Turn to page 97) 
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A TAYLORCRAFT 
TOO --- AN D GET 
MORE FUN OUT OF 
LIFE — 



SEND FOR BROCHURE 

The new 1940 Toylorcroit 
is available in 65-S0-55 
and SO H. P. Deluxe 
models and the new 
Trainer with modorn 
side-by-side seating and 
interchangeable wheol 
or stick controls. 

$1495 and up F.A.F. Alliance 
LOW DOWN PAYMENT 
EASY TERMS 


“TAYLORCRAFT" 

AMERICA’S MOST MODERN IQA/1 

LOW-PRICED AIRPLANE 

TAYLORCRAFT AVIATION CORPORATION 

DEPT. 55 ALLIANCE, OHIO 
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H ERE are three RCA Aircraft Radio units which 
offer many advantages, either in combination 
or separately. Model AVR-15 Receiver — 200 to 
400 KC Radiobeacon-Weather reports and traffic 
control; Model AVR-20 Receiver— 2300 to 6700 
KC high frequency communication channel; AVT- 
15 Transmitter— 2300 to 6700 KC transmission 
from plane to ground for traffic control, for weather 
information, for position reports or for plane-to- 

Thc flexibility of this installation is of particular 
interest for private, scheduled airline and military 
applications. 

The small size of these receivers permits installa- 
tion on the aircraft instrument panel within easy 
reach of pilot or operator. Each unit is carefully shock 
mounted and requires only four mounting holes. A 
complete two-way installation operates from the 
transmitter power unit. Where reception only is de- 
sired, the Model AVA-51 B or C power unit may 
be used to supply one or two receivers. Each unit 
has been designed for aircraft service and has been 
type certificated by the Civil Aeronautics Authority. 

The combination of the AVR-15 and AVR-20 
Aircraft Receivers with the AVT-15 Transmitter 
covers all presentaircraft radioservices and represents 
the ideal two-way radio telephone for your airplane. 










AVR-20 Aircraft Receiver. New, light-weight receiver for the 2300- 
6700 KC range. Weighs only 6 pounds, 3 ounces. Designed for use with 
AVT-15 and AVR-15. Crystal control on two preselected frequencies. Avail- 
able for 6 ot 12 volt operation. Complete with tubes. CAATC -235 . $123.00 



AVR-15 Aircraft Receiver. Weighs only 4 pounds, 12 

able for 6 and 12 volt operation. Complete with tubes, head- 
phones and cable to operate with AVT-15 aircraft transmitter. 
CAATC #227 and #228 . $99.50 


AVT-15 Aircraft Transmitter. Small sure — big perform- 
ance, Weighs only 1833 pounds. Conservatively rated at 733 
watts output. Used with AVR-15 reccivcrfor a reliable two- 

plete with microphone, tubes, and crystal. CAATC #215 
and #216 $292.00 

AVA-51Band 51C Power Unit. Anew, high efficiency 

either one or two AVR-15 or AVR-20 Aircraft Receivers. 
Light weight and small sire. Available for 6 and 1 2 volt oper- 
ation. Also ideal for replacing high voltage dry batteries in 
your present receiver, permitting complete operation from 
the aircraft storage battery. CAATC #441 and #442 . $46.50 





RCA Manufacturing Co., Inc., Camden. New Jersey 


A Service oj the Radio Corporation of America 
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(Continued Iron page 94) 

Emery, flies in Taylorcrafts. Last 
year 43 students soloed and their 
charter business was excellent. A 
new Taylorcraft and a Luscombe are 
on order and the partners expect a 
big summer. 

A fourth operator, Harold Lenz, 
with a base at Sky Harbor, lost his 
barge and two seaplanes in a fire re- 
cently, but he is getting new airplanes 
and expects to be back in the running 
this summer, probably from a base at 
Scacaucus. The success of these four 
bases is typical of what can be de- 
veloped when operators capitalize on 
the natural desire of people to be near 
the water. 

Another rapidly growing seaplane 
base near New York is on the Hudson 
River at Dobbs Ferry. The West- 
chester Private Flyers used to fly land 
planes from the Valhalla airport. 
Last spring the club moved to Dobbs 
Ferry, constructed a float, a ramp 
with a marine railway and a small 
hangar. Starting in carefully, they 
bought one Cub on Edo floats, but 
members were so pleased with off-tlic- 
water flying that a second Cub, with 
a 65-hp. engine, is now being de- 
livered. The club has over 60 mem- 
bers, headed by George Helwig who 
is president, and Ross Weaver, treas- 
urer. Lee Lord is instructor. 

Nelson Miles, who operates out of 
the Gulf Seaplane Base at Fort Wash- 
ington, Long Island, has run a suc- 
cessful seaplane business for a number 
of years. He does a lot of charter 
work, operating Bellancas, Stinsons 
and other such planes. The Gulf 
hangar services some 40 seaplanes. 
The McKinley Pneumatic Float Corp. 
has a base at Babylon, Long Island, 
and teaches a CAA college group 
seaplane flying, and hangars a number 
of private planes. 

The story of the Wall Street ramp 
in New York is fairly well known. 
Every year sees more business men 
commuting by seaplane. This success- 
ful development is typical of what 
every large city on a water front will 

In the Los Angeles area, the chief 
exponent of seaplane flying is Ken- 
neth Baetz, who is now in his third 
summer at Cabrillo Beach. He has 
done two things particularly well : 
provided practical and attractive facili- 
ties, and he has done a good job of 
advertising. Facilities consist of a 
float, ramp, dolly and a hangar, plus 
a ticket booth, wind sock, and a nice 
set of signs that advertise his busi- 
ness. Baetz built an efficient dolly, and 
also constructed his float, the latter 
at a cost of less than $100. 



t’s dolly is home-made, but it 
is very efficient. A pair of auto wheels 
is mounted on an underslung axle, with 
a long tongue extending forward for 
handling purposes. Main wheels are 
just back of mounted plane's CG and 
a pair of auxiliary wheels is set In 

Business is about equally divided 
between pilots taking instruction or 
renting the plane for local flights, and 
the general public buying $1 joy hops 
or longer scenic rides over the Los 
Angeles harbor. Baetz is the only 
commercial seaplane operator in this 
vicinity. He uses a Cub 40 on Edo 
floats. Wes Carroll and Clyde 
Schlieper. also flying a Cub. have done 
some seaplane work out of Newport 
Harbor. 

Seaplane fans claim that one of 
the greatest advantages comes in 
teaching. A student learning to fly 
tries to get in as many take-offs and 
landings as possible. But at a busy 


airport a student has to circle the field 
after every take-off, and he may have 
to go around twice. In seaplane in- 
struction a student can take off and 
land in a straight line. Al. Hummers, 
who flics at Ridgefield Park, reports 
he got in twenty take-offs and twenty 
landings in a half-hour period of in- 
struction. There is also a reduced 
mental hazard for the beginner be- 
cause there are no trees, telephone 
posts or other obstructions in the 

Safety is also a factor. A seaplane 
that stalls or spins In usually lands in 
such a way that a wing-tip and a float 
hit the water first. This provides a 
cushioning effect. Planes have been 
completely demolished on falling into 
the water but pilots are seldom seri- 
ously injured. 


The problem of first cost stops some 
operators from buying seaplanes. 
Floats for a light ship cost $600. Cor- 
rosion proofing costs $100 and the 
factories charge about $60 to install 
the floats. This adds a list increase 
of $760 to the cost of a land plane. 
Many operators figure they save a 
good share of this in reduced hangar 
and airport expenses. Seaplanes can 
be simonized and left out on the water 
all summer. Around salt water extra 
care is necessary to stop corrosion. 
But the additional cost of a seaplane 
over a landplane can usually lie made 
up by the increased business during 
the summer months. If the operator 
also flies from an airport, he can re- 
move the floats in the fall, put on 
II get h 


Operators who want to get full in- 
formation about any phase of seaplane 
operation should get in touch with 
Captain Robert Fogg, Airport De- 
velopment Section, CAA in Washing- 
ton. He knows the situation from 
coast to coast. He will provide lit- 
erature describing seaplane operation, 
and has many plans and specifications 
for bases, ramps, marine railways and 
dollvs. He has been flying seaplanes 
for over twenty years and is a real 
enthusiast. In addition to the tech- 
nical details, he is a master show- 
man at knowing how to draw in the 
crowds for seaplane openings and 


“Take to the water" is good advice 
for many operators because the public 
is fast becoming convinced that they 
can get plenty oi fun on floats. 





LIGHT WEIGHT, STRENGTH AND DURABILITY MAKE MICARTA 
A NATURAL FOR AIRCRAFT, FROM PULLEYS TO INSTRUMENT PANELS 



M ICARTA pioneered as a nonmetallic material for aircraft 
pulleys 22 years ago in the Army Air Service. Its extreme 
light weight, resistance to moisture and its inherent character- 
istic of minimising cable wear made it a real find for avia- 
tion. Micarta is in everyday use by major aircraft builders for 
pulleys, fair-leads, bushings, table tops and instrument boards. 

In like manner Westinghouse has developed scores of im- 
provements for the industry, such as precision motors and 
controls for parts manufacturers, complete airport lighting, 
radio range equipment and instruments. Thus by continually 
adding new products for use on the ground or in the air. West- 
inghouse has always kept pace, and often led, in contributing 

For the latest in Westinghouse equipment, call our local office. 
WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 

EAST PITTSBURGH. PA. 


Westinghouse (W 



ELECTRICAL PARTNER OF THE AVIATION INDUSTRY 
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. . . controlled with 
American Tiger Brand 
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How Luscombe Builds Metal Planes 

(Conimucd from page 45) 


treated member, and the gears have 
been sent out for this processing. Lus- 
combe has since installed its own heat 
treating equipment. 

Because of its semi-cantilever con- 
struction, the Luscombe gear requires 
only a .125 stainless steel strap to 
complete the triangle from the axle to 
the extreme inside of the upper leg. 
Because of the absence of an external 
oleo strut and shock cord, the Lus- 
combe gear gives a slender appearance 
and is more easily streamlined. 

After installation of landing gear, 
wheels and tailskid, the fuselage re- 
ceives the stabilizer and vertical fin. 
Both are stressed skin structures, con- 
sisting of Dura] channel section frame- 
works which are jig assembled. Be- 

structures special bucking dollies have 
been built to reach into tight spots. 
Riveting the covering skins to the 
stabilizer frame requires considerable 
care to avoid the possibility of allow- 
ing them to get out of tension in spots, 
which will cause “oil canning.” 

Elevators, ailerons and rudder use 
corrugated Alcald covering skins. 
These skins are cut to shape on the 
Niagara shear and on a bench shear, 
and fed into a corrugating die on the 
Lynch press brake which automatic- 
ally maintains the same distance be- 
tween corrugations. This corrugating 
process was formerly done entirely 
by hand. Ailerons are mounted to the 
wing on ball bearings. 

The visitor to the Luscombe plant 
frequently wants to know what all 
the "rails” are for. The I-beam ex- 
rough, are neatly stacked in one sec- 
tion of the sub-assembly division, and 
at first look something like shiny rail- 
road rails. Templates with hardened 
drill dies are clamped to the spars 
which are quickly drilled for fittings, 
reinforcement plates, etc. All fittings 
are riveted to spars by jaw riveting 
machines in a few minutes. The spars 
arc then placed on the wing racks, 
ribs are placed into position and 
riveted on with Chicago squeeze 
riveters. Ribs are made up well in 
advance. The curved top cap strips 
are still formed by hand in a mold. 
The vertical rib stiffeners are wide 
channel sections of light Aldad. Nose 
ribs are simple stampings, several of 
which have fairleads riveted into them 
for aileron cable guides. Leading edge 


is .020 Dural riveted to ribs and spars. 

Though the Luscombe wing is a 
very simple and light structure it has 
withstood a load of 8G. This is sig- 
nificant when it is considered that 
most military airplanes are built to 
take loads of 9G. Aside from being 
the only light plane with a metal wing 
structure, the Luscombe also possesses 
another unique advantage. In most 
cases of wing damage the tip is usu- 
ally the most damaged part. With this 
in mind, Luscombe engineers con- 
ceived the idea of splicing to the end 
of each spar a lighter 3J foot channel 
section which would give way quickly 
in a crash involving wing damage. 
This idea has saved many owners the 
expense and time involved in rebuild- 
ing an entire wing. Replacing the tip 
section is a simple operation and can 
be performed by the average mechanic 
with ordinary tools in a couple of 
hours. Another advantage of the 
metal wing is that spars can be 
straightened with ease in event of 
severe damage. 

When the wing structure has been 
completed it is routed into the paint 
shop where it is treated to a bath of 
P27 primer before covering. Ready- 
made wing covers are then sewn on 
and doping proceeds in the conven- 
tional manner. Six coats are used, and 
all wings are finished with aluminum 
dope unless a special paint job is 
ordered. Wings are then routed to 
special racks in the final assembly 
division awaiting the airplanes to 
which they have been assigned. 

. Meanwhile fuselages are coming 
through the assembly line in rapid 
succession, and after tail surfaces are 
installed, motors are placed in their 
welded steel tubing mounts. 

Luscombe models now in production 
use Continental 50, 65 and 75 hp. 
engines, as well as the Lycoming 65 
hp. engine. An oval-shaped gas tank 
with a capacity of 14 gallons is then 
hung in the rear of the cabin by cables 
carried through the top rear fuselage 

The nose cowling is an Alclad 
stamping made by Teicher Manufac- 
turing Corporation and finished and 
fitted within the Luscombe plant. En- 
tire cowling from firewall forward is 
one unit after riveting together in a 
special jig. Final fitting is by hand. 

Simultaneously with the cowling 
fitting the control system is installed 


just after the fuselage is lined with 
soundproofing material when called 
for. The control system is a steel tub- 
ing structure made within the Lus- 
combe plant. All cables are cut and 
spliced up in standard lengths well in 
advance. 

Finished fuselages are rolled into the 
final assembly division where stream- 
lined V wing struts, jig welded within 
the plant, are fitted and wings in- 
stalled. Pyralin windshields are riv- 
eted together, doors and upholstery 
are installed and instruments placed 
into position and connected to their 
respective engine connections. Land- 
ing gear fairing is put on and all 
special paint jobs, striping, etc., are 
also done in this stage. The airplane 
is then completely inspected again, a 
propeller fitted, and the ship is test 
flown, licensed and delivered to the 
customer. 

Recent new machinery which has 
enabled such rapid assembly includes 
a DeWalt circular saw for steel tub- 
ing, all sorts of extrusions, square or 
round. Two scroll shears enable 
workmen to cut curved surfaces ac- 
curately. A Bliss press with a capac- 
ity of 35 tons punches out instrument 
panels, seat bottoms, etc. Sanders, 
grinders, portable arc welders, Kemp- 
smith milling machine table, lathes, a 
Doall metal band saw, numerous Chi- 
cago air drills and riveters all help cut 
down labor time and improve the 
efficiency of the rapid assembly. By 
making its own dies Luscombe has 
further reduced the cost of outside 

At such a time when production 
reaches a much greater rate, there is 
the possibility of further keeping costs 
low by installing gang punch presses, 
riveters and drill presses. The present 
rate of production is leading towards 
the installation of such specially manu- 
factured shop equipment, which will 
maintain low cost in large quantity 
production. 

In order to insure accurate work- 
manship in every stage of production, 
and eventual satisfaction to every cus- 
tomer, Luscombe has inaugurated a 
highly specialized method of inspec- 
tion. Every rivet is carefully inspected 
by men who have had considerable 
experience in this type of construction. 
Contrary to the common conception, 
there is no student labor in the Lus- 
combe plant. Luscombe school gradu- 
ates make up most of the employees as 
they are especially trained in metal 
construction for at least one year. A 
visual control system has been inaugu- 
rated for an accurate check on the 
progress of each plane through the 
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The practical design and fine workmanship of South 
Bend Lathes has made them the popular choice of 
men, throughout the world, who know machinery. Their 
versatility is established by the fact that they axe 
used for Production Manufacturing, Precision Tool 
Room Work, General Machine Work and maintenance 
in all metal working industries. 

Manufactured in 9", 10", 11", 13", 14Vi" and 16" 
swing, in 3' to 12' bed lengths, in Motor Drive and 
Countershaft Drive, all in Quick Change Gear or 
Standard Change Gear Types. Prices range from 
$115 to $1800. 
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Write today for a copy of our new 112-page catalog describing 
all sizes and types of South Bend Lathes. 
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Lenape "Brave" 

(Continued from payc 61) 


threads, which anchor into the alu- 
minum "Y” alloy cylinder head. The 
top portion, which protrudes from the 
cylinder head proper, is J in. in diam- 
eter with standard S.A.E. threads. 

Many features of the valve assem- 
bly are worthy of notice, such as a 
double row of S.K.F. ball bearings in 
the rocker arms, Thompson silcromc 
valves for both intakes and exhaust, 
provision for full force feed lubrica- 
tion of rocker arms and double valve 


springs, one within the other which 
makes it possible for the engine to 
operate in the event of a broken valve 
spring. A small steel circlet is added 
for safety to all valve stems. Bronze 
valve seat inserts of unique design 
prolong the life of the engine by 
permitting renewal in the event of 
wear and valve guides are fabricated 
from a special bronze alloy. In the 
event of lubrication failure these 
guides will give unusual emergency 
service without undue damage to the 
valves themselves. 

A great factor in the saving of 
weight on this engine is the use of a 
magnesium alloy crankcase, which is 
lighter than aluminum and weighs 
less than 22 lb., with all studs screwed 
in place. The case itself is split on 
the center line of the cylinders and 
through-bolts used to fasten both 
halves together. Provision is made 
in the crankcase design for the oil 
to preheat the incoming gases from 
the carburetor, and a special manifold 
which acts as an external oil sump 
is connected between the carburetor 
and crankcase. All the cam mechan- 
isms and cam followers arc inclosed 
in the front half of the crankcase 
and are insured of adequate lubrica- 
tion through oil passages. From the 
maintenance standpoint, this is an in- 
teresting feature because all wearing 
parts are replaceable. 

The crankshaft is designed with 
four main bearings from S.A.E. No. 
3140 steel forgings. There are two 
sets of ball bearings on the front half 
of the crankshaft, one of which is a 
deep-grooved double thrust bearing 
which takes the thrust from either 
direction and thus makes it possible 
to use the motor as a pusher as well 
as a tractor without any change. The 
rear half has a ball bearing adjacent 
to tile crank throw, and a plain bear- 
ing on the extreme rear which acts 




steady bearing ior the overhanging 
shaft which drives the accessories. 

Phosphor bronze counterweights 
arc so designed that a boss of one 
goes completely through a hole in the 
crankshaft cheek and through a hole 
in the opposite counterweight. This 
boss absorbs all the loads resulting 
from centrifugal forces and the bolts 
used to tie the weights to the crank- 
shaft are not forced to carry this 
centrifugal stress. 

The master rod and the link rods 
are of tubular construction, machined 
from solid forgings of S.A.E. # 3140 
steel. The master rod has a lead- 
bronze, diamond-bored crankshaft 
bearing, which is very large, and is 
free to rotate, thus giving a double 
bearing surface, one on the interior of 
the master rod, the other on the ex- 
terior of the crankshaft throw. 

The magnesium alloy accessory 
drive case bolts to the rear half of 
the crankcase. A simple bevel gear 
on the end of the crankshaft drives 
four other bevel gears. Two of these 
drive the horizontally mounted mag- 
netos. independently, thus providing 
true dual ignition. A third bevel gear 
at the bottom of the case drives the 
oil pump and the fuel pump of the 
Rontec or Pesco vane type. The 
fourth bevel gear at the top of the 
case powers the tachometer and the 
generator drive and also a fitting for 
an a.c. fuel pump if such should he de- 
sired. The unique lower fuel pump drive 
from the oil pump shaft incorporates 
a design which insures positive lubri- 
cation for the fuel pump packing 
gland at all times. The alternate fuel 
pump drive at the top of the engine 
is designed with a cam which is part 
of the vertical shaft of the generator 
and tachometer drive, which makes 
provision for the less expensive 
diaphragm pump of automotive type. 

A vibration absorbing mounting 
ring, constructed of steel and rubber, 
serves to reduce shock and prevents 
undue wracking of the airplane struc- 
ture. Another instance of weight- 
saving is the magnesium alloy pro- 
peller hub. The steel hub, originally 
used by Lenape. was approximately 
50 per cent heavier than the magne- 
sium hub. 


Lenapa Engine Specifications 

Rated horsepower . 9$ 
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Compression ratio ill 

Rated engine speed (r.p.m ) . 
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J UST a sturdy resistance bulb connected to a de- 
pendable indicator with a pair of wires. That's all 
there is to remote temperature indication, the 
Weston way. No liquids, no vapor, no gears, no movable 
transmitting parts. 

The advantages of this extreme simplicity are . . . 
light weight . . . quick and easy installation . . . less time 
at checking periods . . . low maintenance . . . dependable 

Other Weston Aircraft Instruments include . . . Elec- 
tric Tachometers . . . Synchroscope . . . Carburetor, Oil, 
and Cylinder Thermometers . . . Cabin and Outside Air 
Thermometers . . . Fuel-Air Ratio Indicator . . . Radio 
Compass Indicator . . . Blind Landing Indicator Fre- 
quency Meter and Ammeters and Voltmeters. Weston 
Electrical Instrument Corporation, 616 Frelinghuysen 
Avenue, Newark, New Jersey. 

Weston 

Aircraft Instruments 
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Don't Give Up the Ship 

( Continued from page 37) 


should come from cross-country fly- 
ing. A pilot who has served his 
apprenticeship flying close to the air- 
port under the CPT plan has had 
sufficient basic instruction to fly cross 
country. Two pilots who fly together 
not only add to the pleasure of the 
trip but can split the cost. 

There are undoubtedly all sorts of 
interesting places in your vicinity to 
which you can fly. Fishing and hunt- 

class mates’ homes . . . the list could 
be extended indefinitely. Private pi- 
lots have always enjoyed flying cross 
country in loose formation. Perhaps 
you could get two or three ships to 
make a tour together. 

A number of operators have agreed 
to rent ships, such as Cub Coupes and 
Luscombes, with two-way radio for 
$8 per hour, with a minimum guar- 
antee. You could rent a ship Satur- 
day morning, fly to some cross-coun- 
try point, and return on Sunday. Yet 
you would pay only for the time you 
were in the air plus a small addi- 
tional service charge. 


Perhaps you live near a seaplane 
base, or will be spending part of the 
summer near. a lake or river, or along 
the shore, where you can get the 
new thrill of seaplane flying. The 
seaplane pictures in this issue should 
appeal to everyone who enjoys being 
around the water. After you have 
had a few instruction trips and have 
been checked out on floats, you will 
be delighted with flying over the 
water and with the freedom you can 
get from being able to put your ship 
down anywhere on the "water air- 
ports". You really have something 
to look forward to if you have never 
done any seaplane flying. 

Piloting, like many other skills, 
needs to be kept up if efficiency is to 
be maintained. In aviation circles 
there is considerable talk of corrosion. 
It attacks pilots as well as airplanes. 
With pilots, it gets in its work most 
easily during vacations from flying 
when the pilot’s techniques and skills 
become rusty from lack of use. To 
keep in good flying form, try to get 
out to the airport every week. 

Many students who have had the 
first 35 hours or more under the 
Civilian Pilot Training program will 
return to college in the fall and will 
want to apply for advanced, second- 
year instruction. Although CAA has 


not announced details of the advanced 
instruction, some off-the-record ad- 
vice can be given about how to qualify. 

dents applying for second-year in- 
struction than can be accepted. It 
seems logical that CAA will want to 
accept students who have two quali- 
fications: an excellent record during 
primary training, and an intention to 
keep on flying. If you want further 
CAA training, you can definitely help 
yourself to qualify by building up 
some additional flying time this sum- 
mer. But keep your record clean ! 

Another advantage to flying this 
summer, in addition to all those we 
have mentioned, is that it will help you 
to get an aviation job after leaving 
college, if that is what you want. 
Many of you are attracted to aviation 
and are wondering how you can make 
it pay as a vocation. There are many 
jobs in which the chief requisite is 
being a skilled pilot. Every private- 
airplane company in America is look- 
ing for top-notch salesmen. There 
are lots of salesmen, and lots of pilots, 
but a combination of the two is not 
easy to find. Many college students 
have been studying economics, mer- 
chandising, advertising and selling in 
preparation for a business career. If 
(Turn to page 110) 



STUDENT PILOT TRAINING CENTERS 


Primary training center (College) 
Primary training center ( Non-college ) 
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You’ll find it here! 

Whether it is Names; Addresses; Operating, Personnel or 
other Data you want .... for the United States alone or 
for 129 other Countries and Territories ... on Manufac- 
turers of Aircraft, Equipment, Materials or Supplies; 
Military and Civil Ministries; Air Transport Companies; 
Airports; Aeronautical Organizations of all kinds, etc. 
—You’ll find it handily in INTERAVIA ABC. 

OVER 20,000 LISTINGS 
OF THE WORLD S AVIATION INDUSTRY 
covering 130 Countries and Territories 
with accurate data on the following: 


00-page Atlas Section, with 7( 


j listings under every Analytical 
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AWARDS 

FIRST PRIZE 
j AERONCA CHIEF 65 j 

7 SECOND PRIZES 

(One fo each C.A.A. Region) 

CHRONOGRAPH 

7 THIRD PRIZES 

(One to each C.A.A. Region) 

FLYING JACKET 

Golden Wings 
Contest 

closes midnight, July 15th! Don't 
delay! Remember, the sooner you 
start, the better your chance of 
winning that grand Aeronca Chief 
65-L! Clip convenient coupon now! 


OPEN TO ANYONE,* 18 YEARS OF AGE OR OVER, 
RESIDING IN CONTINENTAL UNITED STATES 

Here’s a chance for you to win a brand new Lycoming 
powered AERONCA CHIEF 65! You don’t have to be a 
pilot nor own an aircraft to be eligible. In fact, you need 
never have been up in a plane! The AOPA Golden Wings 
Contest is open to all* (except those who are engaged in 
instructing, soliciting, or organizing flight activity); and it 
costs absolutely nothing to enter! 

There are no strings or catches to this unique contest . . . 
no red tape . . . nothing to buy! The contestant obtaining 
the largest number of new student pilots during the AOPA 
Golden Wings Contest will win that sleek, sturdy AERONCA 
CHIEF 65! You simply can’t afford to miss this great con- 
test sponsored by the Aircraft Owners and Pilots Association 
. . . the biggest of its kind ever held! 


SEND FOR OFFICIAL RULES TODAY! 


AOPA GOLDEN WINGS CONTEST 
Aircraft Owners and Pilots Association 
Transportation Building — Chicago, Illinois 

Please send me the official rules of the 
AOPA Golden Wings Contest immediately. 
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Into the Sub-Stratosphere 

( Continued from page 49) 


lion is NACA .0018 and tip section 
is NACA .0010. 

Front and rear spar chords are 
24ST square tubes with tapered wall 
section. Terminals are steel, heat 
treated to 150,000 lbs. per square 
inch. Diagonals and verticals are 
aluminum alloy square, rectangular 
and barrel section tubes. Compres- 
sion ribs and intermediate ribs consist 
of hat channel section chords, tubular 
diagonals and verticals, and sheet gus- 
sets of aluminum alloy. The covering 
is 24ST Alclad, over 24ST Alclad cor- 
rugations. Leading edges arc flush 

All fuel tanks are carried in the 
wings, in padded cradles. Between the 
two nacelle locations of each wing is 
a 425-gallon main tank and a 212.5- 
gallon auxiliary tank, while a second 
212.5-gallon auxiliary tank is located 
in each wing between the inboard 
nacelle and the body. The total tank- 
age is thus 1700 gallons. 

Engine nacelles are of senii- 
monocoque construction, providing a 
roomy structure for mounting of equip- 
ment and access to this equipment. 
The nacelles have “J” section frames 
and bulb angle stiffeners, with partial 
longerons to back up engine mount 
bolts. The engine mounts proper are 


of welded steel tubing. The landing 
gear, which is of the single oleo type, 
retracts by electrically-driven screw 
operation into the inboard engine 
nacelles. 

Two different types of wing flaps 
are used on the Stratoliners. The 
Model 307’s of Pan American Airways 
have split trailing edge type flaps 
while the Model 307-B’s of Transcon- 
tinental & Western Air, Inc., have 
slotted, trailing edge flaps. In each 
case, the flaps extend the complete dis- 
tance from body to ailerons. Leading 
edge slots near the wing tips have 
been incorporated for maximum con- 
trol at the stall. 

Other differences between the 
Model 307 and 307-B, aside from in- 
terior furnishings, are concentrated 
mainly in the power plants. The 307 
has Wright GR-1820-G102 Cyclones 
(1100 horsepower each for take-off 
and 900 horsepower normal rating), 
while the 307-B has GR-1820-G105A 
Cyclones of the same take-off and nor- 
mal rating but with two-speed super- 
charging for high altitude perform- 
ance. Propellers are the Hamilton 
Standard Hydromatic full-feathering 
type, three-bladed, with a diameter of 
1 1 1 feet. Cooling systems vary in 
the two models, the PAA version hav- 


ing fixed ring cowls while the TWA 
airplanes are equipped with cowl 
flaps. The cantilever tail surfaces of 
the Stratoliner include a single ver- 
tical fin which extends forward into 
a low vane along the back of the 
body. This forward vane provides 
exceptional stability for high angles 
of yaw. The fin and stabilizers are 
all-metal, and the elevators and rudder 
are of metal structure with fabric 
covering. Hydraulic boost controls 
are used on rudder and elevators, pro- 
viding ease of control under all con- 
ditions of operation. Both elevators 
and rudder are provided with powerful 
trim tabs, with which the airplane 
may be trimmed through a wide range 
of speeds, and with one or more en- 
gines inoperative. The elevators are 
provided with control tabs which make 
landings easily possible even without 
the use of the hydraulic boost control. 


The Stratoliner’s cabin supercharg- 
ing. heating and ventilating system is 
sufficiently interesting to be described 
in considerable detail. The plane can 
be operated either with or without 
cabin supercharging at any altitude. At 
comparatively low altitudes, below 
8,000 feet, there is little advantage to 
pressure-cabin operation. Moreover, 
hot weather conditions frequently pre- 
vail at low altitudes so that a com- 
paratively large flow of cool air into 
the cabin is desirable. For these rea- 
sons, a separate cold air system is 
installed in addition to the super- 
charging system. A blast of fresh air 
is rammed into a scoop at the top of the 
nose of the cabin, then passes through 
a centrifugal rain separator and 
then into a central duct in the cabin's 
ceiling where it is distributed through 
grills. An auxiliary ventilation out- 
let of large capacity in the bottom 
of the accessory compartment below 
deck permits the large quantity of cool 
ventilation air at low flight levels to 
sweep through the passenger compart- 
ment and to be subsequently discharged 
to the outside atmosphere. This is 
adjustable to suit weather conditions. 

At 8,000 feet the overhead auxiliary 
air scoop and the auxiliary outlet are 
closed, and all ventilation is carried 
on through the supercharging system, 
with automatic pressure control and 
automatic temperature regulation. 
From 8,000 feet to 14,700 feet, there 
is no change in the atmospheric pres- 
sure within the cabin. The cabin is 
still at an "apparent altitude” of 8,000 
feet when the 14,700 foot level is 
reached. In operation above 14,700 
feet, a differential of 24 pounds per 
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(Continued from page 119 ) 
manual regulation of the air inflow. 
The third master lever has three posi- 
tions: One is for unsupcrchnrged, 

cold air ventilation (auxiliary cold 
air intake valve open and auxiliary 
outlet valve open) ; the second is for 
unsupercharged, warm air ventilation 
(cold air intake valve closed and aux- 
iliary valve open) ; the third position 
is for supercharged operation (cold 
air valve closed and auxiliary outlet 
valve closed and supercharging under 
automatic control.) 

The Flight Engineer's instrument 
board has a compact group of pres- 
sure-cabin instruments, in a central 
location separated from surrounding 
instruments by a green border. Within 
the border are the following instru- 
ments: An indicator showing rate of 
pressure change within the cabin; a 
“cabin altimeter" showing the pres- 
sure altitude within the cabin instead 
of the airplane altitude; a super- 
charger discharge pressure gauge with 
a 2-way selector switch for connecting 
it to right or left supercharger: a suc- 
tion gauge with a 3-way selector 
switch to show cabin pressure as re- 
ferred to outside pressure or to show 
flow pressure in the right or left air 
supply ducts. At the top of the panel 
is an outlet valve selector switch with 
3 positions. With this switch in ver- 
tical position, the cabin supercharging 
is controlled by both of the automatic 
valve control units; in the left hand 
position, the system operates through 
the left outlet control valve only, and 
in the right position, the right outlet 

A feature of the Stratoliner is the 
accessibility of controls and equip- 

All accessories such as batteries, con- 
trol boxes, compressors, autosyn dyna- 
motors, propeller de-icer fluid pumps 
and tanks, etc., are installed in the 
accessory compartment bewteen spars 
in the bottom of the fuselage. All of 
this equipment, as well as the super- 
charging control equipment, is readily 
accessible for servicing from an out- 
side door, and the compartment is also 
accessible during flight. Control 
cables and lines under the control 
room floor are accessible by way of a 
door in the forward cargo compart- 
ment, which can also be reached dur- 
ing flight. A round door in the nose 
of the plane permits access to the back 
side of the main instrument panels. 
Accessibility to all control lines, etc., 
beneath the floor of the passenger 
cabin is provided through the lower 
cargo hatches. The tail cone of the 


airplane is readily removable for ac- 
cess to the tail section which can also 
be reached from within through the 
hatch in the rear pressure bulkhead. 

The semi-monocoque engine nacelles 
make power plant equipment readily 
accessible. All engine mounts and 
power plants, complete with all equip- 
ment except for exhaust collector rings, 
generators and hydraulic pumps, are 
interchangeable within each airplane 
and may be installed on any nacelle of 
any other Stratoliner. The engine 
mounts arc quickly detachable. 

Landing gear and tail gear retract- 
ing mechanisms and wing flaps are 
operated in the Stratoliner by individ- 
ual directly-connected electric drives, 
which insure positive control of the 
units through all positions. Individual 
hand cranks are also provided for 
emergency operation. Wheel brakes, 
fuel dump valves, propeller-feathering, 
power boost controls, and various 
other items are operated by the air- 
plane’s hydraulic system. There are 
three sources of hydraulic pressure, 
two engine-driven hydraulic pumps — 
either of which is adequate to per- 
form the function — and an electrically- 
driven emergency pump mounted in 
the accessory compartment and con- 
trolled remotely from the cabin. 

The interior of the Stratoliner was 
laid out to take full advantage of the 
size of the plane. The main passenger 
cabin is divided on the right side into 
four travel compartments separated by 
wood-panelled partitions, while along 
the left side there arc nine individual 
reclining chairs. Each of the four 
compartments has deep-cushioned dav- 
enport-type seats for six passengers, 
which make up into upper and lower 
berths for four passengers, with berths 
running transversely in the cabin. 
Thus, the plane will carry 33 day 
passengers or 25 night passengers, 
including the nine reclining chairs. 


The Stratoliner control cabin was 
designed with special attention to 
convenience of arrangement and sim- 
plicity of operating procedures. 
Pilot’s and Co-pilot’s instruments are 
arranged in a series of compact groups 
to facilitate reading. Power plant 
controls and miscellaneous other con- 
trols are grouped in a systematic ar- 
rangement on a centrally-located stand 
between the two pilots. Behind the 
Co-pilot’s station on the right side of 
the room is the Flight Engineer’s 
station, with desk and instrument 
panel. The Flight Engineer’s chair is 
mounted on a special, movable base 
which may be swung around into a 
position immediately behind the main 


control stand between the two pilots. 
These three flight officers, plus two 
cabin attendants, comprise the crew oi 
the TWA Stratoliner. The Pan 
American version provides for two 
additional flight crew members — a 
radio operator, whose position is im- 
mediately behind the pilot in the left 
rear corner of the control cabin, and a 
navigation officer, for whom a special 
navigation compartment has been pro- 
vided just aft of the main control 

Performance figures for the Model 
307 and the Model 307-B Stratoliner 
vary somewhat, due to the difference 
in power plants. Following are some 
approximate performance figures for 
the 307-B: Maximum speed at 17,300 
feet is 246 miles per hour, and cruis- 
ing speed at 15,500 feet is 222 miles 
per hour. Takeoff distance at sea 
level in still air with maximum gross 
weight (45,000 lbs.) is 930 feet. Serv- 
ice ceiling at maximum gross weight 
with 4 engines is 26,200 feet; with 
three engines, it is 21,300 feet: with 
two engines, 6800 feet. The maximum 
range at 50% power is 2390 miles. 


Financial Trends 

(Continued from page SI) 


company may also obtain a higher 
rate of mail pay, although not as fav- 
orable as originally anticipated. 

Transcontinental & Western Air 
should, according to its estimates, fly 
about 147,785,000 revenue passenger 
miles for 1940, an increase of over 
47% over 1939. This would increase 
passenger income to over $7,500,000 
or an increase of about $2,300,000 
over 1939. TWA will gain a competi- 
tive advantage over the other trans- 
continental lines this summer when it 
places its four-motored Boeing's in 
operation. Delivery of the first of 
these 5 ships is expected within the 
next few months. 

Eastern Air Lines with a net profit 
of $386,486 for the first two months of 
this year and with record passenger 
traffic for March, bids fair to surpass 
by a wide margin its profit of $294,120 
for the first quarter of 1939. Eastern, 
however, has no real competition and 
can not but help reap the bonanza of 
traffic it is experiencing. 

Pennsylvania Central Airlines, bene- 
fitting from new DC 3 equipment in- 
stalled, estimates an increase of 50% 
in revenue passenger miles this year. 
This would place its passenger rev- 
(Tnrn to page 124) 
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( Continued from page 120) 
enues in excess of $1,800,000 for 1940 
compared with $1,270,000 last year. 

Northwest Airlines, with an esti- 
mated 50% increase in revenue pas- 
senger miles this year, may bring its 
1940 passenger income to $2,000,000 
compared with $1,324,728 for 1939. 
Northwest is also hopeful that it may 
be successful in establishing a fourth 
transcontinental system by extending 
its present route to New York via 
Toronto or Windsor. 

Favorable earnings by the industry 
may bring in its wake a number of 
offsetting factors. Increased operat- 
ing costs along with higher rentals for 
use of airport facilities may be experi- 
enced. The airlines may further be 
faced with the burden of assuming a 
greater share of the costs of maintain- 
ing weather aid facilities now borne by 
the Federal Government. 

The air transport industry has defi- 

tive standards it is still picayune. Any 
number of individual companies in 
other industries dwarf the entire air 
transport industry from the standpoint 

earnings. For example, Inland Steel 
Company last reported total assets in 
excess of $166,800,000 and for 1939 
had net sales of more than $115,000,- 
000 with net earnings of almost 
$11,000,000. 

The present prosperity experienced 
by the air lines afforded an opportune 
time for public financing of a number 
of companies whose securities had 
heretofore been privately held. In 
recent months the public was per- 
mitted to share in the ownership of 
Northwest, Mid-Continent and Braniff. 
All three issues, in investment parl- 
ance, “went out of the window", and 
quickly sold at a premium over their 
offering prices. It is noteworthy that 
all of the Northwest offering, (100,- 
040 shares at $14 per share) and one- 
third (50,000 shares at $10 per share) 
of the Braniff sale, represented distri- 
bution by the original ownership in- 
terests, who were thus able to realize 
on their pioneering in the industry. 

Continental Air Lines, less bold, 
issued 3,636 shares at $27.50 per share 
to company officials and employees for 
a total of $99,990. As proceeds were 
less than $100,000 and no public sale 
intended, the company avoided the fil- 
ing of a registration statement with 
the SEC. 

Gradually disappearing are the com- 
panies whose ownership will continue 
to be privately held. With Boston- 
Maine Airways owned by the Boston 
Maine Railway and Marquette Air- 
lines, subject to CAA approval, to be 


absorbed by TWA, only two of the 
smaller domestic companies remain 
under closely controlled ownership. 

Several new companies, however, 
have been organized in the past year 
and have filed application for routes. 
Included in this group arc Dixie Air- 
lines, Missouri 'Central Airlines, 
Trans-Southern Airlines and Kansas 
City Southern Transport, Inc. The 
last named Company is a subsidiary of 
Kansas City Southern Railway. 

With over $600,000,000 in pur- 
chases of aircraft, metals, machinery 
and chemicals, placed by England and 
France since the start of the war, that 
widely heralded one billion dollar 
order for additional aircraft was 
finally reported on its way after 
“clarification of details." 

The Allies had been reported as 
insisting on ships of the latest and 
most advanced types. Inasmuch as 
deliveries could not be made before 
early 1941, previous models ordered, it 
was felt, would be obsolete by the 
time they were placed in service. 

Furthermore, Congressional fear 
was expressed that the American na- 
tional defense programs may be re- 
tarded by foreign demand. 

After certain committee hearings 
and issuance of authoritative state- 
ments, the murky atmosphere sur- 
rounding the Administration's policy 
on aircraft exports was cleared. It 
was indicated that sales to the Allies 
of late models would be permitted so 
long as they did not incorporate secret 
devices. Moreover, the Army was 
reported as willing to release certain 
of its orders, now in production, to 
the Allies. This would expedite de- 
liveries to the. Allies and give our 
government the benefit of advanced 
aircraft developments in addition to 
improving and increasing otir produc- 
tive facilities. 

Following considerable negotiations, 
the Anglo-French Purchasing Mis- 
sion agreed "without reservation or 
complaint" to this government's con- 
ditions for the release of the latest 
types of craft. It is reliably believed 
that among other things, the Allies 
consented to defray certain engineer- 
ing expenditures that may be made 
in the future by the companies in- 
volved in the production of more 
advanced types of aircraft for the 
United States. 

The list of advanced types of air- 
craft released for export thus far is 
a very good indication where the 
orders will ultimately be placed. Late 
models produced by Martin, Douglas, 
Curtiss, Lockheed and Bell have been 
made available and presumably will 
be ordered in quantities by the Allies. 


When awarded, this billion dollar 
order may not be the last from the 
Allies. A member of the Anglo-French 
purchasing Board stated that the rate 
of expenditure can be expected to rise 
with the continuation of the war, 
which will be “long and hard.” 

It is important to point out 
that the total of $600,000,000 war 
supplies purchased during the first 
seven months of the war does not in- 
clude contracts for aircraft and other 
materials placed by the French and 
British last summer. 

Enjoying the benefits of its in- 
creased productive facilities, the indus- 
try should be in a position to handle 
a substantial increase in orders. An 
output level of $50,000,000 a month 
is reported as having been reached by- 
April against the $30,000,000 average 
which prevailed during the first two 
months of this year. A substantial 
amount of subcontracting ha3 been 
done by the industry which should 
further increase its capacity. 

The realization that big airplane 
orders were almost in hand, finally 
perked up the aircraft stocks in recent 
market sessions. These securities, 
however, continue to sell at a relative 
low earnings ratio. This of course, is 
recognition of the fact that the indus- 
try’s prosperity may be short lived. 

It is also becoming increasingly 
apparent that the domestic services are 
determined not to pay any substantial 
profits to the aircraft builders. The 
12% profit limitation on all sales to 
the Army and Navy is one check in 
this direction. Almost unnoticed how- 
ever, was the recent allotment of 
$50,000 made by the War Department 
to the National Academy of Sciences 
to conduct a thoroughgoing study of 
aircraft production in the United 
States. Among other things, this 

study proposes to “ determine 

existing factors which affect increased 
output of airplanes, engines, and acces- 
sories and the unit cost of same for 
the air forces of the United States 
Government." This study may pro- 
vide the Army with facts to reduce the 
costs of its planes. 

The Glenn L. Martin Company re- 
corded the largest profit in its history 
when results for 1939 showed net 
earnings of $4,110,605 of $3.75 per 
share on 1,094,532 shares outstanding. 
Although the company has been 
rapidly exhausting the $49,241,516 
backlog reported as of January 1, 1940, 
little difficulty is anticipated in main- 
taining capacity operations throughout 
the year. With sales for the first half 
estimated at about $20,000,000, net 
profit for this period may equal earn- 
(Tuni lo page 126 ) 
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( Continued from page 124) 
ing5 reported for all of 1939. Martin 
is believed to be one of the major 
beneficiaries of that $1,000,000,000 
Allied order. Moreover, after com- 
pleting an extensive expansion pro- 
gram, Martin holds out the possibility 
that still further expansion may be 
required. This time however, the in- 
ference is advanced that such added 
facilities will be paid for by someone 
else other than the company. 

Boeing Airplane Company was 
awarded a War Department contract 
for $8,000,000 worth of Flying Fort- 
resses, believed to total about 50 ships. 
Backlog on April 1, was estimated at 
about $20,000,000. The company may 
also augment its operations by ob- 
taining subcontracting work from 
Douglas to the extent of $15,000,000 
to $20,000,000 of the new Allied mili- 
tary purchases. Decided reorganiza- 
tion changes have taken place at 
Boeing since the return of Phil John- 
son to the presidency of that company. 
A substantial loss, $3,284,074, was 
reported for 1939. The bulk of this 
loss was attributed to heavy develop- 
ment costs occasioned in the manu- 
facture of 4 engine clippers and 
“stratoliners." With its balance sheet 
cleared of huge deferred charges, 
Boeing is now in a position to record 
its first profit since 1937. 

Carrying 25% of its sales through to 
net, North American Aviation showed 
the best profit margin among the 
major builders during 1939. The 
Company earned $7,088,092 or $2.06 a 
share in 1939, compared to only 
$1,904,086 or $0.55 a share for 1938. 
With a backlog of about $50,000,000 
along with a favorable outlook for 
additional business, and possessing one 
of the industry's highest productive 
capacities, North American may again 
establish a new high in both sales and 
earnings when results for 1940 are 
recorded. 

Aviation Corporation was one of 
the few companies in the industry to 
have operated at a loss last year. For 
the fiscal year ended November 30, 
1939, the company showed a net deficit 
of $2,238,049 after all write-offs. 
Aviation Corporation in its present 
form represents a different company 
than it was a number of years ago. 
Its principal manufacturing subsid- 
iary, Aviation Manufacturing Corpor- 
ation has greatly simplified its opera- 
tions and recently completed a new 
plant in Nashville, Tennessee. Vultee, 
albeit still controlled, is no longer a 
wholly-owned subsidiary. Aviation 
Corporation has maintained its invest- 
ment in $2,422,112.50 of American 
Airlines convertible debentures and 


also owns 183,478 shares of Pan 
American Airways. Both of these 
investments aside from representing 
a substantial unrealized profit to Avia- 
tion Corporation gives the company 
control of about 9.5% of the capital 
stock of Pan American Airways and 
a potential ownership of 35% of 
American Airlines capital stock to be 
outstanding. 

Control of Aviation Corporation re- 
poses in Aviation & Transportation 
Corporation which owns 1,129,428 or 
28.9% of the former's capital stock 
outstanding. Recently, new interests 
entered the picture, when General 
American Transportation Corporation 
acquired 160,895 shares or 72% of 
Aviation & Transportation's common 
stock. General American also owns 
84% of the common stock of Barkley 
Grow Aircraft. It is believed that 
General American Transportation, 
primarily a railroad car builder and 
lessor, is entering the aviation indus- 
try so that it may supplement its 
basic function and be represented in 
all phases of transportation. 

Evidently Howard Hughes means 
to own an airline. In addition to the 
consistent market purchases of TWA 
stock, the Hughes Tool Company, 
controlled by Howard Hughes, has 
agreed to purchase 119,154 shares of 
unissued stock of the airline at $14 
per share. Together with previous 
purchases, this would give Hughes an 
interest in 290,454 shares or 30.6% 
of the total of 950,000 shares of TWA 
to be outstanding. The first Hughes 
purchase of about 100,000 shares was 
made a year ago at approximately $10 
per share. The bulk of subsequent 
acquisitions were made at only slightly 

The financial listings of the indi- 
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pared by its manufacturer so that a 
single piece covers the whole top of a 
wing panel and extends around the 
leading edge back to the bottom of the 
front spar. This means that there are 
no joints or seams in the covering in 
the main part of the upper wing sur- 

Thc tail surfaces arc cantilever 
with fixed surfaces being mahogany 
plywood-covered units treated in a sim- 
ilar manner to the wings, built up 
from spruce spars and ribs. Movable 


surfaces are a composite steel and alu- 
minum alloy structure, fabric-covered 
and are dynamically balanced. Cock- 
pit-controlled tabs for longitudinal 
balance are provided in the elevators. 
All controls, bellcranks, etc. are 
mounted on ball bearings, and eleva- 
tors are interchangeable right and left 
for easier replacement of spares. 

The landing gear is of the canti- 
lever type, having vertical motion of 
8 inches equipped with 6.50" x 10" low 
pressure tires, having a tread of 9 feet 
4 inches. The tailwhecl is steerable 
through full range of rudder travel 
and automatically disconnects to be- 
come full swiveling for spot turns and 
hangar handling. Hydraulic brakes of 
the expander tube type are provided 
and also a parking brake controllable 
front both cockpits is supplied. 

Two tanks of 22J gallons capacity 
each designed with expansion space 
are provided, one in each wing, giving 
the ship four hours' range. The fuel 
system is of the pump feed type, and 
an auxiliary wobble pump is provided 
which can be operated from either 

A Ranger 6-440 C-2 engine is used. 
It develops 175 hp. and can be run 
on 65 octane fuel. Engine is of con- 
ventional Ranger design being 6-cyl- 
inder air-cooled inverted inline type. 
The metal propeller is standard equip- 
ment of the McCauley steel type hav- 
ing detachable and adjustable blades 
and a diameter of 7 feet 2 inches. A 
direct drive hand turning Eclipse 
starter is provided with the handle 
located on the left hand side of the 
ship just forward of the wing. 

Open cockpit arrangement is stand- 
ard equipment with a suitable brace 
to protect the crew in the event of a 
turn-over. Cockpit enclosures are pro- 
vided as extra equipment. These are 
of the sliding type, covered with Plexi- 
glas and fully enclosing both cockpits. 
Each cockpit is equipped with a shock 
mounted panel offering space for 8 
instruments. All instruments arc re- 
cessed in a rubber crash pad, and fuel 
gauges are located one in each wing, 
visible from either cockpit. 


Performance: Based on 
octane fuel) 


Kale of Climb sea level . . 835 ft. 

Specifications: 

Gross weight 2450 lb. 

Weight empty 1749 lb. 
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Overall span 35' 1 1 ft ' 
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Height 93" 
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..1110 kg. 
. . 790 kg. 
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Designers have been quick to realize what the remarkable lightness of Mg 
(magnesium) means to modern industry. 

For think how much dead, useless weight they can strip from a product with a 
metal that is fully one-third lighter than any other in common use. 

In addition to its lightness, there are three practical reasons why Mg is rapidly 
becoming the metal in modern industry. 

First — It is available in a series of alloys known as DOW M ET A 1. * — each con- 
taining from 90 to 98 per cent magnesium. 

Second — It combines a very high strength-weight ratio with toughness and 
fatigue endurance. 

Third — There are well developed methods of fabrication and assembly and 
DOWMETAL is available in sand, die and permanent mold castings, forgings, 
sheet, strip, plate, bars, tubes, structural and special extruded shapes. 
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your problems. 
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ECLIPSE PRODUCTS USED ON BOEING 307 
AIRPLANES — Direct Cranking Electric Starters — 
Solenoid Relays — Battery Booster Coils — Single 
Voltage DC Generators — Autosyn Alternators and 
Dynamotors — Landing Gear, Flap and Tail Wheel 
Retracting Motors— Propeller Anti-Icer Pumps and 
Rheostats— Air Check Valves— Vacuum Instrument 
and De-Icer Pumps — De-Icer Distributing and 
Control Valves — Engine Synchroscopes. 


C ONGRATULATIONS —To Boeing, for 
another outstanding contribution to the 
progress of commercial air transportation — 
And to TWA and Pan American for their se- 
lection of the new Boeing 307 "Stratoliners/' 
Eclipse is Justifiably proud of the fact— that 
once again— a complete line of Eclipse Acces- 
sory Equipment has been selected to partici- 
pate in this latest engineering achievement. 
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